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Atomie Energy and the Edueational 


Problems of Our Age 


® By Clark D. Goodman, Ph.D... (Massachusetts Institute of Technology) 


ASSISTANT DIRECTOR, DIVISION OF REACTOR DEVELOPMENT, U. S. ATOMIC ENERGY COMMISSION 


This paper was presented at the Tenth Oak 
Ridge Symposium, University of Puerto Rico, San 
Juan, Puerto Rico, January 25, 1957. 


While the author concerns himself primarily 
with Puerto Rico, his discussion applies equally 


well to all countries. 


These remarks are addressed to students and teachers 
in this atomic age. As students you may have some un- 
pleasant associations with “educational problems.” You 
may be thinking of these as problems that must be 
solved to complete an assignment or to pass a final 
examination. On the other hand, as viewed by your pro- 
fessors, such problems are mainly necessary evils which 
may serve the questionable functions of making students 
study and of forming the basis for final grades. 


The “educational problems” to which I wish to 
direct your attention are of quite a different sort. 
You have been living with them most of your life. 
You may have even become unaware of their exist- 
ence. These educational problems are the obstacles you 
have met and will continue to meet in your preparation 
for life. For education is surely the preparation for 
life as well as for professional accomplishment. 

In this sense, I believe the number one educational 
problem of our age is the increasing complexity of 
our culture. Science continues to shrink distance, to 
increase leisure and comfort, to reduce manual labor, 
to widen communications among mankind and to open 
new vistas of the mind. But to partake of this ex- 
panding existence you must pay for it. You must 
know and understand more. As students of the atomic 
age you must learn more and learn it faster. What 
is more as adults you must keep on learning in order 
to stay abreast of the times. Dr. Mortimer Graves, 
executive director of the American Council of Learned 
Societies, in an address last spring put it aptly when 
he said “to keep pace with this new age the Ameri- 
can must learn as long as he lives; terminal education 
and the undertaker will arrive on the same day”. 


In its first interim report the President's Com- 
mittee on Education emphasizes the need for every 
individual “to develop his or her talent to the fullest” 
to meet national needs and the increasing complexity 
of civilization. Furthermore, as my good friend Ad- 
miral H. G. Rickover recently stated before the Thomas 
A. Edison Foundation, “the more complex a society 
becomes, the larger proportionately is the number of 
intelligent, highly trained men needed for its proper 
functioning”. He pointed out “that a 3 per cent annual 
increase in our gross national product will require 
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4% to 5% per cent annual increase in scientific and 
engineering manpower. Or, to put it differently, in the 
last 20 years our population has increased by 35 per 
cent, but the number of scientists has increased by 
450 per cent, and engineers by 225 per cent. Yet 
even this tremendous increase leaves us_ seriously 
short.” 


With the rapid industrialization and population 
growth which you are experiencing in Puerto Rico, 
it will be necessary to increase your production of 
scientists and engineers at an even greater rate since 
many of your technically trained men and women 
migrate to the States or to South America. The pur- 
pose of this symposium is to assist you and your 
leaders in the effort that faces all of us to work out 
practical means of meeting these educational needs. 
In particular we feel that the peaceful applications of 
atomic energy provide a new and stimulating area 
in which to develop this expanded educational program. 


In order to carry out such a program you will 
need more teachers, particularly those trained in nu- 
clear science and technology. This brings us face to 
face with the second big educational problem of today. 
At a time when good technical teaching is most 
urgently needed, both in our colleges and in our high 
schools, the number of trained teachers in the United 
States is decreasing at an alarming rate. The number 
of qualified teachers of high school science and mathe- 
matics has fallen off about 53 per cent in the past 
five years while the high school student body has 
increased 16 per cent and continues to rise. 


The Atomic Energy Commission is keenly aware of 
this and is doing a great deal to help solve the prob- 
lem. Chairman Lewis L. Strauss and Commissioner 
Willard F. Libby have made numerous appeals to 
industrial, academic, government and _ philanthropic 
groups to awaken to this national need and to assist 
in bold, new educational programs designed to fill 
this need. They have sparkplugged vigorous training 
and education assistance programs by the Commission 
of which this symposium is but one example. Since 
your new nuclear curriculum will want to follow much 
the same pattern as the Commission's activities in 
some areas, I will summarize briefly our educational 
and training programs. 


At the advanced level the Commission has estab- 
lished three special graduate schools, The Oak Ridge 
School of Reactor Technology which has graduated 
469 students sponsored by American industries and 
government agencies. The International School of 
Nuclear Science and Engineering which has 100 
alumni from 29 countries and The Oak Ridge Insti- 
tute of Nuclear Studies which has provided training 
and specialized research facilities for 4800 students 
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and visiting faculty. As American universities take 
over the responsibility, these schools, which were 
established to meet emergency needs, are gradually 
being converted to advanced laboratory training cen- 
ters. 

AEC Fellowships in Nuclear Energy Technology 
(150 per year) in Radiological Physics (69 for 1956-57), 
and in Industrial Medicine (7 in 1956-57) are attract- 
ing talented scientists, engineers and physicians to 
these fields in which the need is especially acute. Gradu- 
ate student research training (about 1180 per year) 
is provided through approximately 300 research con- 
tracts with about 100 colleges and universities. Sum- 
mer courses have been conducted in nuclear reactor 
technology for engineering faculty (90 in 1956). Like- 
wise an additional 285 university faculty members 
participated in research programs at AEC laboratories 
during the summer of 1956. 

As you know, the Commission will provide assist- 
ance to educational institutions to acquire training 
reactors, teaching aids, demonstration apparatus, labo- 
ratory equipment, and certain nuclear materials to be 
used primarily for educational and training purposes 
in nuclear technology courses. The University of Puerto 
Rico is among the 34 colleges and universities granted 
such assistance thus far in this continuing program. 

We now come to the third major educational prob- 
lem of our age. This is the language barrier. Even if 
we had an adequate number of qualified teachers and 
students adjusted to the complexities of modern civili- 
zation, there must be easy communication in the class- 
room. Language serves this purpose—but it must be 
native, or nearly so, to both the teacher and the 
student. I recently spent a year in Japan as a Ful- 
bright Professor at Osaka University. Fortunately the 
students in my nuclear physics course could all read 
English. Despite this advantage it was very difficult 
to communicate orally any but the simplest concepts— 
in a subject in which I feel concepts are the real keys 
to understanding. Needless to say, had it been neces- 
sary to communicate in written Japanese the barrier 
between us would have been almost impenetrable. 

You are indeed fortunate in having an essentially 
bilingual university. Spanish and English have com- 
mon roots and hence are very similar both in the writ- 
ten and in the spoken language. The University of 
Puerto Rico is, therefore, ideally suited geographically, 
culturally and academically to serve as an educational 
bridge between the Americans. There is a veritable 
flood of technical information in English but this needs 
to be reduced to Latin America’s needs and presented 
in Spanish in order to be of greatest usefulness in 
most of the Central and South American countries. 


Next we come to the fourth big educational prob- 
lem which is particularly close to my heart but which 
is difficult to express simply and clearly. It is what 
I alluded to a moment ago. You might call it con- 
ceptual teaching as contrasted to factual teaching. 
This approach is applicable to nearly all fields of 
knowledge but is essential in the physical sciences. 
In brief the student should be presented with the true 
educational essence of mathematics, physics and chem- 


istry. This does not mean that practical applications 
are ignored. Quite the opposite; for in the ultimate 
all knowledge is first derived from experience. The 
relevance of fundamental knowledge to real situations 
must be understood and put to practical use. However, 
in learning applied science the basic principles are 
often lost in a plethora of practical details. As a result 
the student finds it not only difficult to know where to 
hang his intellectual hat, but he is also likely to forget 
where he hung it. It is truly amazing how little we 
really need to remember and how much we can forget 
and still retain the real nourishment of a subject. I 
submit that there must be something wrong with our 
teaching for this to be the case. Clearly we can no 
longer afford the luxury of gorging our minds in much 
the same manner as we so often gorge our stomachs. 
We must work out ways to make our teaching more 
effective, to increase our educational efficiency, as it 
were. Reasoning must replace rote learning. The ac- 
cumulation of facts about science and technology is 
secondary to the mastery of a scientific method of 
thinking. 

The attainment of professional stature in science 
and engineering is best achieved through an orienta- 
tion of mind and habit which begin in early childhood 
and follow continuously through high school and col- 
lege. The education of future teachers in these fields 
is an objective of equal importance to that of training 
scientists and engineers. 

We must improve the instruction by reduction of 
detailed content and by increased emphasis upon funda- 
mental principles and upon the development of powers 
of judgment and discrimination in the formulation 
and application of these principles. 

I will illustrate what I have in mind with only two 
of the numerous examples which could be cited. In 
classical mechanics as well as in the more modern 
wave mechanics, the principle of conservation of mo- 
mentum is applicable without known exception. The 
basic principle is certainly simple. It hardly seems 
necessary to defer acquaintance with this concept until 
the senior year in high school. Yet that was my ex- 
perience, and I believe such is still the case in general. 
On the other hand, valuable elementary school time 
is spent in teaching the child about temperature, pre- 
sumably because he meets this so frequently in every- 
day life and hence should surely know about it. 
Actually the concept of temperature, at least its true 
physical meaning, is much more difficult than mo- 
mentum. Furthermore, because of its commonplace 
nature, temperature in the everyday sense is some- 
thing the child will pick up easily outside of school. 
Why do we teach children about temperature but not 
about momentum? I believe the answer to this ques- 
tion lies at the root of the problem. Our elementary 
science teachers have not been trained to appreciate 
what are the truly significant physical concepts. This 
is no reflection on them. Rather it is part of the broad 
problem of the gulf between our professional scientists 
and engineers and those who have the responsibility 
of teaching our children. 


We need a thorough updating of our textbooks. 
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They contain too much scientific stuffing and not 
enough scientific meat. Furthermore, there should 
be continuity in content from grade to grade. In ad- 
dition, for each group of textbooks there should be a 
teacher’s companion reference book giving background 
information and perspective. Otherwise how can we 
expect our teachers to keep abreast authoritatively 
on the many new discoveries and developments of the 
atomic age? Textbook publishers should take more re- 
sponsibility for providing the teachers with such backup 
information. 


Continuing with the momentum example, this con- 
cept would flow into the minds of our students in an 
unbroken sequence which might go something like this: 


Grades 3- 5—First introduction of idea. 

Grades 6- 8—Simple numerical examples of con- 
servation of linear momentum in 
collisions with marbles and bounc- 
ing balls as examples. 

Grades 9%-10—Two dimensional motion with nu- 
merical examples and _ problems. 
Extension to angular momentum 
with spinning tops and the mo- 
mentum of the earth and of the 
planets as classical examples. 

Grades 11 - 12—Linear and angular momentum as 
numerical examples in algebra 
and trigonometry. The momentum 
of fluids, gyroscopes, atoms, nuclei 
and light waves would be among 
the examples. 

College 1- 2—Waves, quanta, relativistic mo- 
tion, space quantization, atomic 
and nuclear selection rules. Classi- 
cal mechanics lead naturally into 
modern mechanics at this level 
with the proper preparation. 

College 3- 4—Wave mechanics, quantum electro- 
dynamics, mesic fields, advanced 
mechanics and general relativity. 

In this way we have been able to cover in college 
much of what is usually reserved for graduate school. 
However, we have actually expanded rather than tele- 
scoped the learning period largely by an early intro- 
duction followed by a slow soaking in which is so 
gradual that the student accepts the concept as one 
of nature’s laws and not as an esoteric educational 
hurdle. If his technical education ceases at the end 
of the freshman or sophomore year, he would have a 
much better understanding of the world around him 
than is now the case. 

Likewise, the conservation of energy could follow 
a similar pattern. Here we probably would begin with 
the general principle that like momentum the con- 
servation of energy is applicable without known ex- 
ception. Then as the understanding of the student 
gradually increases we would broaden the definition 
of energy to include the various forms such as heat, 
chemical, electromagnetic, and mass (nuclear). The 
introduction to kinetic and potential energy would be 
a natural part of this subdivision. Likewise, the means 
of transforming from one kind of energy to another 
would serve as familiar practical examples. By the 
time the student had reached the freshman year in 
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college he would be able to understand and appreciate 
the significance of experiments such as that of Dr. 
Frederick Reines and Dr. Clyde Cowan, Jr. who re- 
cently established experimentally the existence of the 
neutrino, a particle without electrical charge and with 
vanishingly small mass. We have known for 20 years 
that such particles must exist—otherwise our laws of 
the conservation of momentum and of energy would be 
violated. But until nuclear reactors were available 
as a source of neutrinos, it was not possible to meas- 
ure these elusive little beasties. This brilliant work 
was supported by the Atomic Energy Commission. It 
is only one of many examples of fundamental discov- 
eries which have been made under the sponsorship of 
the AEC. 


Needless to say, such discoveries are not made by 
more than a very small proportion of the scientists 
needed in this rapidly expanding field. Likewise, not 
every engineer can come up with a revolutionary de- 
velopment in reactor technology. Still there is a wealth 
of satisfaction in being a member of a scientific group 
that is carrying out fundamental research or in being 
a member of an engineering team that develops, con- 
structs and places in operation a nuclear power plant. 
Talented people are needed and needed in large num- 
bers for these jobs. We are not producing nearly 
enough to fill the demand. This is the fifth and final 
educational problem which I will mention today. 


The speech of Admiral Rickover, from which I 
quoted earlier, was devoted to this problem, “The 
Education of our Talented Children”. He has pointed 
out that “one half of our children who are endowed 
with the ability to enter college and university do not 
do so. For every high school graduate who eventu- 
ally earns a doctoral degree there are 25 others who 
have the mental capability to achieve that degree, 
but do not”. Rickover lays much of the blame for this 
“waste of our most precious national asset” to the 
fact that with few exceptions the talented children, 
the top 15 to 20 per cent who are capable of more 
intensive and more extensive training, “are being 
taught with the 80 per cent of average and below 
average mentality”. Because the above average child is 
kept from advancing at the speed appropriate to his 
ability, he often loses interest in learning and may 
become a poor student from sheer boredom. I certainly 
agree with the Admiral’s proposals: 

a.“‘We shall not do justice to our talented youth 
until we seek them out at an early age—no 
later than 10 or 11—and educate them separ- 
ately”, not necessarily in a separate school 
but in a college preparatory section of the 
school; 

b. “The schooling must be purely academic, and 
the teachers must have professional competence 
in the subjects they teach”; 

c.“Admission as well as advancement into each 
higher grade should be by examination”; 

d. “If possible, the school year should be extended 
to 210 days”, and 

e. Industry, together with our educational founda- 
tions should set up model secondary schools 

(Continued on Page 93) 
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The Special Library 


e By Harold Hughesdon, M.A., (University of Minnesota) 


SUPERVISOR, TECHNICAL INFORMATION, TAPE LABORATORY, MINNESOTA MINING AND MANUFACTURING 


COMPANY, ST. PAUL, MINN. 


The modern industrial research team must 
have complete, accurate, and up-to-date informa- 
tion. This demand has resulted in the develop- 
ment of special libraries. The special librarian 
can be considered to be the information officer 
of the scientific research team. 


This article describes the function of the spe- 
cial librarian, his training, and the opportunities 


open to him. 


Almost any article relating to careers today be- 
moans the shortage of manpower in science and en- 
gineering. There has been a further recent tendency 
to point out that the real shortage is of competent 
manpower, which emphasizes the fact that those of 
us in scientific fields have an essential task of motiv- 
ating the able student towards a scientific career. 

This motivation is not easy. Science courses have a 
reputation, usually well deserved, of being difficult, 
and there appears to be a growing tendency to regard 
the difficult as evil per se. However, some students 
show unquestionable scientific inclinations, and more 
could be adequately trained in science with suitable 
motivation. 

Even among scientific workers, there exists a divers- 
ity of personality and inclination. We are all familiar 
with the student who though competent, “just doesn’t 
like lab work’. We also know the student, who like 
Sir James J. Thompson, “was a great experimentalist 
who was liable to break any apparatus he got near.” 

There is a particularly suitable area in scientific 
work today for students in these two categories, and 
this area also provides an answer for the girl who 
says there is “no opportunity in science for women”. 
This latter viewpoint, by the way, is unfortunately 
a statement of fact, insofar as direct competition with 
men is concerned. 

The area in question is delineated by the term 
“information”. It is preferable to use this broader 
term, rather than the narrower “library”, although 
the library schools are rapidly adopting the newer 
techniques of information handling as an area in 
which they should legitimately operate. And it can 
be argued that the broader term eliminates the tradi- 
tional, if distorted, concept of a librarian as one who 
sits behind a desk and stamps books with the date 
due. 

This vocation of handling scientific information 
usually involves operating in what is known now as 
a Special Library. Special Libraries differ from the 
ordinary general library in function—especially in the 
comprehensive detail of the service rendered — and 
consequently in material. 


The function of a Special Library is usually to serve 
the information needs of a relatively select group, that 
is, a group whose main subject interest is in a rather 
narrow field. This presupposes that the librarian who 
runs the special library is competent in this narrow 
field and competence is essential for two reasons. 
The most important is the fact that without this com- 
petence, the information officer or librarian will never 
be able to find his way around in the field; significant 
items will have no meaning for him, and far from 
gaining the respect of those he is trying to serve, 
he will end up by at best earning their tolerance, 
at worst, their hostility. Under either of these last 
conditions, the information groups will be failing in 
the duties which they are expected to fulfill. 

However, in addition to this subject training in the 
field of specialization, the librarian is expected to be 
able to solve problems in his own terrain, namely, 
the handling of information. To accomplish this satis- 
factorily he needs to be trained adequately in the full 
background of information-handling techniques and to 
maintain an interest in them. He needs to possess in 
some degree that divine attribute which motivates the 
bringing of order out of chaos, and which has manifested 
itself through the centuries in the works of designers 
of arrangements and schemes, whether for books on 
shelves, or areas of knowledge in their relation to 
one another. 

The opportunities for this science-information hybrid 
are many. First, there is the prospect of functioning 
as part of an industrial research team, in which func- 
tion it is the information officer’s duty to make what 
concrete contributions he can to the research. Industry 
does not employ information groups for prestige. Real 
contributions must be forthcoming from the paper 
worker just as much as from the bench worker. Failing 
this, the information officer is not doing his job. 

Secondly, there is the function of organization and 
administration. It is the information officer’s job to be 
able to produce information when needed, from the 
boiling point of an organic compound, to the results 
of an experiment done five years ago in another 
division of his company. Not only does he have to pro- 
duce it on demand, but he has to be in sufficiently 
close touch with the whole area to know even before 
the bench chemist what information ought to be a part 
of the picture. 

Thirdly, he must be aware, vitally so, of external 
information bearing on company interests, whether 
it is an article in Fortune or a Basutoland patent. 

In the fourth place, he, unlike the bench chemist, 
must be prepared to operate outside his field of sci- 
ence specialization. He must be prepared to help in 
technical writing; to aid in interpreting patents to 

(Continued on Page 101) 
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Paper Strip Chromatography -- 


An Art and a Science 


® By Seemon H. Pines, Ph.D., (University of Illinois) 


MERCK AND COMPANY, DANVILLE, PENNSYLVANIA 


Simplicity and versatility characterize paper 
strip chromatography, a technique which has 
proven itself to be an excellent research tool. 


Teachers of chemistry and biology will find 
that paper strip chromatography offers many ex- 
cellent possibilities in the development of new 
and significant laboratory experiments and stu- 


dent research projects. 


Along with the increasing complexity of chemistry 
has come the necessity for newer and more useful tech- 
niques to aid laboratory investigation and analysis. 
Among the developments of recent years has been the 
technique of paper strip chromatography. The impact 
of paper strip chromatography on the world of science 
can be visualized when one considers that Martin and 
Synge were awarded the Nobel Prize for Science for 
their discovery of this technique alone. 

What is paper strip chromatography? How is it 
used? Why is it used? The answers to these questions, 
unfortunately, cannot be expressed in words which are 
as satisfactory as the results of a successful chromato- 
gram itself. 

Paper strip chromatography is a method of separa- 
tion and purification. Just as some liquids are sepa- 
rated by distillation because of their different vapor 
pressures, just as 
some solids are sep- 


arated by crystalli- : 
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Chromatography tank made trom drain pipe. Glass cover is not shown 


phy an exceedingly useful tool for the study of many 
biological and physiological processes. For example, the 
metabolism of vitamins, hormones and the action of anti- 
biotics in test animals can be studied by analyzing blood 
and urinary extracts of those animals after the agent in 
question has been fed to or injected into the animal. 
The amino acid content of various proteins can be deter- 
mined both qualitatively and quantitatively after hy- 
drolysis. The complex mixtures of adrenal steroids can 
likewise be separated, and in fact have been by means 
of this technique. 

The course of a chemical reaction can be followed by 
means of paper strip chromatography. Side products 
can be separated and identified, and the knowledge of 
their presence often aids the investigator in such a way 
that he gains better control of his experiments and 
also a deeper insight into what is happening. The 
purity of products isolated from complex reactions or 
natural sources can be ascertained by means of paper 
strip chromatography. This information offers con- 
siderable assistance in devising the best isolation scheme 
applicable in a given instance. 

Separations of inorganic materials, such as the rare 
earths can also be made utilizing paper strip chroma- 
tography. 

In addition, milligram quantities of pure materials 
can be isolated and further characterized by use of 
modified paper strip techniques. Often no other means 
of isolation in a pure state is possible. 

By the application of rigidly controlled techniques, 
paper strip chroma- 
tography can be used 
for the development 
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spot in a suitable biological medium, and many others. 
Moreover, the rate of movement of a given compound 
in a given system is a physical constant of value to the 
investigator. The ratio of the distance moved by a 
spot to the distance moved by the solvent front is a 
reproducible figure and is designated as the “Rf.” It is 
not an absolute criterion of identity any more than a 
melting point or boiling point of another compound, 
but is a useful aid to identification. 

Some authorities believe that paper strip chromatog- 
raphy is an extension of liquid—liquid partition and that 
the paper acts only as a support for the solvent. Others 
claim that adsorption and ion exchange are fundamental! 
principles in operation. For the sake of this description, 
one can ignore the theory. In practice one is interested 
in knowing what happens after having learned some of 
the applications. 

All one needs to carry out a paper chromatogram are: 

1. paper 

2. a container 

3. the solvent system 

4. a means of locating the spots 

Normally common laboratory filter paper (Whatman 
or Schliecher & Schull [SS]), for example, work quite 
satisfactorily. Spot resolution is occasionally better on 
one type than another. 

A convenient container can be made by grinding the 
surface of an earthen crock, and covering it with a 
sheet of plate glass. The top must fit tightly for satis- 
factory results (A drain pipe with ground ends 
also works quite satisfactorily). Figure I is a 
cut-away sketch of a paper strip tank with the 
essential parts shown for down flow operation. 
The tank should contain a trough, usually glass, 
with its support, and sufficient room for as 
many paper sheets or strips as desired. In 
order that the entire vapor space is saturated, 
a container of the eluting solvent is usually 
placed in the bottom of the chamber. 


Paper strip chromatography can also be car- 


ried out in a test tube (up flow, see Figure II). One can 
be as elaborate as he desires with the equipment. 


The solvents of choice will depend upon the type of 
compounds under investigation. Many systems are de- 
scribed in the literature. Both miscible and immiscible 
systems are used. The desirable system will (1) resolve 
mixture, and (2) allow for reasonable spot movement 
(Rf from .15 to .85). Water-saturated phenol or colli- 
dine has been widely used with amino acids, while in 
the steroid field such combinations as chloroform- 
methanol/formamide are common. In such a case as 
the latter, the paper is first treated with methanol - 
formamide, the “stationary” phase, then the spot de- 
veloped with chloroform, the “mobile” phase. 


The experienced chemist can alter the solvent system 
to fit his needs. 


If the compounds to be separated are colored, no 
problems are encountered in locating the spots. If they 
are colorless, many spot tests, based on the chemical 
properties are useful. Some of them are: (1) indicators 
for acids and bases, (2) ninhydrin for amino acids, 
(3) ammoniacal silver nitrate for reducing substances, 
(4) potassium iodide-iodine, and many others. Those 
compounds which absorb ultraviolet light can be 
located by use of an U.V. scanner. 


Colorless compounds can sometimes be converted to 
colored derivatives prior to chromatography to aid 
identification. 

As previously mentioned, development of zones of 
inhibition is a technique frequently used to locate such 
substances as antibiotics. 

There are certain techniques that can be described 
that aid the novice in running paper strip chromato- 
grams. Others are learned by experience. 


The substance to be chromatographed is usually ap- 
plied to the paper in solution. In order to keep the 
spot small, and hence, the development of it narrow, 
it is advisable to apply very small drops. This is most 
readily accomplished by means of a micropipette or 
syringe. Because the solvent in which the material is 
applied will tend to spread out, a stream of air or 
nitrogen applied below the paper will counteract that 
tendency by hastening evaporation. Figure III shows 
this technique. If the material can be applied in a very 
volatile solvent, so much the better. 


After the spot has been applied and is dry, the paper 
is normally sprayed with the developing solvent or 
stationary phase in two phase systems, and allowed to 
dry partially. Sometimes it is easier to dip the paper 
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Finished chromatogram showing resolution into five spots, 
one of which (A) exhibits Rf = O 


into a tray of the solvent, being careful that the spot 
is NOT immersed. This would tend to start moving the 
material in all directions. If the paper is dipped, the 
excess solvent can be removed by blotting between two 
pieces of filter paper. 

For downflow chromatography, the paper is hung 
vertically with the end nearest the spot dipping into 
the trough containing the mobile phase solvent as shown 
in Fig. I. Unless the paper is vertical, there is a possi- 
bility that the spots will streak along the edge of the 
paper. For upflow operation the paper is normally held 
in a clamp with the edge closest to the spot dipping 
into the solvent. Again, care must be exercised that 
the spot is NOT immersed. 


The chromatographic chamber should be sealed so 
that an atmosphere of saturated vapor surrounds the 
paper. Filter paper can absorb up to about 20 per cent 
water, and this water must come from the developing 
solvent. If the atmosphere is not saturated with the 
solvent vapors, this “loss” of water will change the com- 
position of the solvent as it moves over the paper and 
will make for a poor chromatogram. 

Because Rf values can change with changing tempera- 
tures, precise work is ordinarily done under carefully 
controlled temperature conditions. 

The solvent front can be seen visually while the 
chromatography is being carried out. Normally, the 
development is stopped before the solvent front runs 
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off the paper, so that Rf values can be calculated. The 
edge of the front should be marked before the paper is 
allowed to dry. The paper can be dried in an oven, or 
just by hanging in air. The choice is normally made 
on the basis of the thermal stability of the compound, 
or the speed with which one wishes to examine the 
paper. Suspending paper strips in the fume hood 
normally found in the laboratory is a quite satisfactory 
means of drying. 


The spots on a finished chromatogram of a colorless 
substance are usually developed by application of the 
developers listed above. The developer can be applied 
as a spray, brushed on, or the paper can be dipped in 
a tray of the developing agent. Many types of spots 
will tend to fade with time; however, some can be made 
permanent by application of “fixes.” Some of these are 
described in the literature. 


The operation of paper strip chromatography can be 
very readily and rapidly demonstrated in the following 
way: 

Place about 3 milliliters of butanol saturated with 
1.5 N ammonium hydroxide in an 8 in. tube. Apply a 
drop of phenolphthalein, methyl orange and phenol red 
to a strip of filter paper about one half inch from the 
end. Place the paper with the spotted end down (See 
Fig. II) into the test tube, making sure that the spot 
is not submerged. Stopper the test tube and clamp it 
in a vertical position. After about 45 minutes of de- 
velopment the spots will be separated. The top one will 
be phenolphthalein, the middle methyl orange, and the 
bottom, or least mobile spot will be phenol red. If these 
indicators are not available, many others will work. It 
is possible, however, that two might be chosen with 
nearly identical Rf values. In this case, separation 
would not be achieved with that solvent system, and 
another would have to be devised. The principle of 
paper strip chromatography can also be demonstrated 
by use of water as the developing solvent in separating 
certain inks into their various pigments. @ 


* * * * * 


For it is one thing to form and direct the creature 
from the most profound and ultimate pole of causation, 
and He Who does this is alone the Creator, God; but 
it is quite another thing to apply some operation from 
without in proportion to the power and faculties as- 
signed by Him, so that at this time or that, and in 
this or that way, the thing created may emerge. All 
these things, indeed, have originally and primarily 
already been created in a kind of web of the elements; 
but they make their appearance when they get the 
opportunity. For just as mothers are pregnant with 
their young, so the world itself is pregnant with things 
that are to come into being, things which are not 
created in it, except from the highest essence, where 
nothing either springs up or dies, has a beginning or 
an end.—St. Augustine: DE TRINITATE. 
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The Medieal Technologist with a 
Liberal Arts Background 


e By William A. Uriecchio, Ph.D., (Catholic University of America) 


DEPARTMENT OF BIOLOGY, 


This article is from a paper presented at the 
spring meeting of the Pennsylvania Catholic 
Round Table of Science at Chestnut Hill College, 
April 27, 1957. 

Doctor Uricchio outlines the services performed 
by the medical technologist, and discusses the 
training necessary to prepare one for this new 


vocation, 


With the increased demands made upon doctors, the 
continuous advances made in medicine, and the many 
complexities involved in the newer diagnostic pro- 
cedures, a new and challenging field has resulted—that 
of medical technology. Until recently many laboratory 
tests necessary for the diagnosis of a disease were 
carried out by the doctor who was sometimes aided by 
a technician. With the introduction of highly complex 
tests and the specialized knowledge of complicated 
equipment, the doctor out of necessity requires the 
assistance of individuals who are fully trained in the 
field of medical technology. 


Medical technology can be defined as a closely allied 
branch of pathology, the science concerned with the 
study of the nature and cause of disease which involves 
changes in structure and function of the body. The 
specialist in this phase of medicine who diagnoses the 
morbid changes in diseased tissues is the pathologist. 
Under his direction the technologist sets up laboratory 
equipment, obtains specimens, and performs special 
tests in search of qualitative and quantitative data 
necessary for the proper diagnosis of a disease. The 
technologists’ work is not confined to examining speci- 
mens alone, but other opportunities are available in 
various branches of medical research where the search 
continues for new vaccines, serums, drugs, and anti- 
biotics. 

The term technologist is associated with those par- 
ticular individuals who have completed a recognized 
program requiring a specified college course previous 
to their training in the hospital. The laboratory tech- 
nician or aid, on the other hand, is usually not required 
to have any formal college courses, but instead obtain 
their knowledge from on the job training. This hos- 
pital training teaches the person methods in performing 
routine tests, however, it does not usually convey a full 
understanding of the tests or the field of medical tech- 
nology as a whole. In many laboratories the laboratory 
technician is employed to assist the technologist who 
has had more thorough training which is another point 
indicating that a difference is recognized among pro- 
fessional groups. In addition, technicians who acquire 
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their skills only from performing routine tests with no 
previous foundations are usually limited in possibilities 
for advancement in position and salary. 

The requirements for medical technologists are form- 
ulated by the American Society of Clinical Pathologists. 
The present minimum requirements include two years 
of college with a concentration in science and one full 
year of training in a hospital approved by the Americar 
Society of Clinical Pathologists. After the student has 
completed this program of study and training she must 
give evidence that she is sufficiently qualified by passing 
an examination given by the Registry of Medical Tech- 
nologists. Upon completing these requirements, the 
person is allowed to place the letters M.T. after her 
name indicating that she is a recognized member of the 
Registry. The title may be made more exacting by 
using the additional letters M.T.(A.S.C.P.) thus differ- 
entiating her from individuals who use the letters M.T. 
without proper training or authority. 


Because of increasing responsibilities and knowledge, 
the newer trend in medical technology is to require the 
individual to have a college degree along with the M.T. 
A person may meet this requirement by attending a 
college for four years followed by one year in a hos- 
pital recognized by the American Society of Clinical 
Pathologists, or she may attend a college which has an 
approved medical technology curriculum and which is 
affiliated with an approved hospital, thus receiving a 
college degree along with an M.T. The advantage of 
the latter course is that it can be completed in four 
years. From the beginning this course has two points 
in mind: first, to give the individual the necessary lib- 
eral arts background and second, to prepare the student 
in the science foundations upon which the hospital will 
add the technical and practical training. 


The college degree is stressed in preference to merely 
meeting the minimum requirements for medical tech- 
nology because it will better prepare one to meet the 
many challenges which require something more than 
just technical training. The minimum standards for 
medical technology are constantly being raised, and 
the individual with the degree will be better able to 
meet future competition more successfully. Those indi- 
viduals who have a college degree in addition to the 
M.T. are in constant demand and the need far exceeds 
the supply. In addition they can demand higher salaries 
and have greater opportunity to advance to supervisory 
positions where there is a decided increase in pay. To 
the person with the necessary training, ability, and 
interest in her work there is offered ample avenues for 
progress in this new and challenging profession. The 
program in most colleges is so designed that the student 
concentrates in the biological sciences and takes a 
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e By Richard H. Bruce 


Stop and count the articles in your home that 
are made from plastics. You will be surprised 
by the size of the total. 


This article discusses the history, uses and 
future of these versatile materials. 


The Plastics Industry, according to the Paley Com- 
mission Report of the estimated percentage of in- 
dustry growth in the next 25 years, will have by far 
the greatest percentage of increase. In 25 years, 
plastics will rank fourth in volume of material con- 
sumed each year, topped only by steel, wood and 


glass. 

In the light of past developments this future out- 
look should not seem too optimistic for materials 
which little more than a quarter century ago were 
considered laboratory curiosities. In the past 25 years, 
consumption of plastics in this country alone has 
increased more than 100 times—rising from 33 mil- 
lion pounds in 1929 to almost 4 billion in 1955. From 
a purely statistical standpoint, 4 billion pounds of 
plastics emounts to an average consumption of at 
least 15 pounds by every man, woman and child in 
the present population. 

During the decade from 1940 to 1950, the plastics 
industry grew at a rate more than four times faster 
than the average for all industry in the United States. 
During this period of general business growth, the 
plastics industry upped production year after year 
by an average of 21.8 per cent per year. 


This rapid growth of the plastics industry has, in 
its course, had profound and lasting effects on the 
mass production and distribution of goods in our 
economy. It enhanced national productivity and has 
thereby raised our standard of living. It has enlarged 
the base of industry with many new small businesses. 
It has provided the incentive and stimulus necessary 
for the expansion of our economy with a continuous 
array of new and useful products. 

To look into the future—this growth of plastics 
and its effect on economy will continue. How and in 
what manner can be foretold with a minimum of 
conjecture—because 


Hardly a day passes without some new modification 
of a plastic material or a new use for a plastic ma- 
terial being brought to light. Due to the almost infinite 
capacity for possible variation in plastics, chemical 
research in this field expands geometrically with each 
forward step. Each new variation opens potentially 
huge markets for the application of plastics to in- 
dustrial processes and consumer products. 
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To divorce this article, on the future of plastics, 
from the realm of science fiction, we will approach the 
subject in three phases; present experience, past ex- 
perience, and future trends in harmony with present 
and past experience. 

In the first phase, that of present experience, one 
of the reasons for the growth of plastics, and one 
which certainly indicates continued growth, is the ease 
with which plastics are worked and shaped. Because of 
this, plastics have become ideal materials for mass 
production. The resultant lower costs have in many 
instances made possible savings for the consumer and 
have resulted in greater usage. Without doubt you 
have noticed that a large number of common, every- 
day objects now utilize plastics. Toothbrushes, combs, 
the telephone, the light switch, eyeglass frames and 
pot handles are only a few of the items mass-produced 
from plastics. 

In another instance, the use of plastics in photo- 
graphic film and phonograph records has made a wide 
variety of entertainment, education and pleasure ava‘l- 
able to everyone. When the mass-produced, unbreak- 
able plastic record supplanted the fragile shellac rec- 
ords, they were a factor in the climbing sales that 
rejuvenated that industry. 

Plastics also find an ever widening market in home 
building and decorative materials in the home. To men- 
tion one item, about one hundred million square feet of 
styrene plastic wall tile were produced for this pur- 
pose last year. 

Paints that can be rolled on the wall are based on 
plastics. By taking the “know-how” out of home paint- 
ing, these new products have aided the “do-it-yourself” 
trend in home decoration which has contributed greatly 
to a whole new marketing technique. 

The continuing growth of plastics can also be ex- 
plained in its expanding use as the hidden or second- 
ary materials of construction in electrical appliances 
and automobiles. Its use has enabled manufacturers to 
reduce costs while providing better products. One of 
the first to accept and make proper use of these ma- 
Electric 
power and appliances in conjunction with plastics has 
made possible for us a labor-saving, push button world 
of radio, television, refrigeration, washers, switch gear 
and circuit breakers to name only a few. 


terials was the giant electrical industry. 


The automotive industry has made increasing use 
of plastics for the safety, comfort and efficient low- 
cost manufacture of the modern passenger car. The 
earliest automotive application, the distributor cap, 
contained less than half a pound of plastic material. 
Today it is estimated there are more than 15 pounds 
of plastics in the average car. Safety glass is made 

(Continued on Page 94) 
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Life. Health. and Nutrition 


e By J. F. Wischhusen 


CONSULTANT, INORGANIC BIOELEMENTS, 


Ninety million Americans are in substandard 
health. Many of the common causes of sub- 
standard health can be overcome by a more 
widespread understanding of the principles of 
the science of nutrition. 


The Origin of Living Matter 


The earth in which we live is composed of atoms of 
which a hundred are now known, and more will no 
doubt be discovered. Only quite recently science had 
isolated only ninety-two. The 92nd was Uranium 238. 
These elements or atoms are composed of: 

Negative Electrons 

Positive Protons 

Neutral Neutrons 

Positive Electrons or Positrons 


The disintegration of the atom is a science in itself. 
For Health and Nutrition we are concerned with the 
combinations of atoms into molecules and molecules 
into compounds that then form such well known living 
substances as soil life, plant life, and animal life. 


The elements may be roughly divided into two cate- 
gories, metals and non-metals. 


The metals combine roughly with oxygen and this 
combination is then known as bases, or alkalies. 


The non-metals combine readily with hydrogen which 
combination then forms what are known as acids. 


Acids and alkalies form salts, so original chemical 
matter can be grouped into alkalies, acids and salts. 


With time, the aid of sunshine, air (climate) and 
water the original inorganic matter became organic, 
and certain of these organic substances develop into 
protoplasm. Protoplasm is the substance all living 
things are made of. It is a highly complex chemical 
matter called proteins. These proteins were created 
through the ages from inorganic elements of which our 
planet consists. These inorganic elements, when com- 
bined through evolutionary processes of nature char- 
acterized by certain stages of organization, become 
what is then known as organic matter. When organic 
matter is still further conditioned to a higher degree of 
organization it becomes living matter: 


The transition from inorganic to organic and 
from organic to living matter is extremely gradual and 
fluid but there are precise points when inorganic matter 
ceases to be inorganic and becomes organic and again 
when organic matter becomes living matter. 


The original living protoplasm consisted of proteins 
which in turn were composed of Amino Acids of which 
twenty-two are now known to be essential to life. Not 
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all proteins contain all Amino Acids. The Amino Acid 
constituent of a protein is the key to the protein, and 
the protein constituents are the key to living matter. 


Since the fundamental characteristic of a living cell 
is life, life is, in this sense, indestructible. The con- 
tinuation of human life may be endangered by excessive 
radioactive fallout. 


All processes taking place in the living cell are of a 
chemical nature and involve a carefully controlled acid 
—base equilibrium. Cell growth starts in an acid phase, 
and the acidity diminishes progressively with its growth 
until the cell reaches its prescribed limit in growth. 
Then the cell is an alkaline phase. Then it synthesises 
out of its own materials a chemical compound known 
as glutathione. Glutathione is a protein substance com- 
posed of three Amino Acids, glycine, cysteine, and 
glutamic acid. This is synthesised in the growing cell 
in both the SH (Sulfur Hydrogen) and the SS (di Sul- 
phide) forms. 

The human body is governed and administered as an 
autocratic dictatorship. The individual cells have no 
voice in government. When a government either civil 
or biological is misgoverned for any length of time then 
rebellion and anarchy arise. 


Such is the case from a wrong or unbalanced supply 
of nutrients that is called a deficient or excessive food 
supply. Imagine the confusion that would result from 
teaching or accepting that 2 x 2 equals 5. Such is now 
the case with all the arts of nutrition, cosmetics, medi- 
cine. If these were correct sciences, most of the reac- 
tions would have to perform in reverse. 


When the wrong facts are in textbooks and used as 
true facts, the student and teacher are headed for dis- 
appointments and trouble based on misconceptions. It 
behooves everyone to study the science of biology and 
food metabolism if we are to enjoy good health. 


On the Causes of Health 


As is the case with our financial system when all 
goes well nobody is interested in investigating the 
causes thereof, so it is with our bodily health: we are 
little concerned with the causes, and scarcely anyone 
will venture a rational discourse on the Causes of Good 
Health. As soon as some part of our anatomy shows 
signs of disorder, is tired, dispirited, or definitely sick, 
all kinds of advice is forthcoming about the Causes of 
Poor Health. 


Yet implicit in any attempt to diagnose what ails us, 
is the principle that prior to the appearance of signs 
of ill health we must have enjoyed conditions of good 
health. These then were taken for granted. 


This brings to mind the reactions of the ancients in 
the face of physical ailments. Among their contempo- 
raries not even the most learned and respected prac- 
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titioners could explain Good Health, except that it was 
enjoyed only by the grace of the gods. Good Health 
was vaguely described by the early Greek Ascolepians 
as a state in which the various elements of the body 
were in a kind of Pythagorean harmony with each 
other. Or that the four “humours” were in approximate 
equilibrium. Neither the patient nor his “Doctor” knew 
anything, for example of the circulatory system whereby 
body tissue is maintained. They had no conceptions of 
the nervous system of internal communication and mo- 
tivation. And it was a matter of long dispute whether 
thoughts and emotions were generated in the head or 
the chest. In view of such ignorance it is not surprising 
that the simplest diseases called for the most grotesque 
and preposterous remedy imaginable. The Demons 
which were causing the discomfort could be excorcised 
only by swallowing a repulsive concoction. In addition 
to irrational medication, magic incantations were also 
believed to be essential. The “spirits” which were un- 
questionably provoking lumbago, headache, or fever, 
presumably were susceptible to audible persuasion. 

Why did virtually everyone accept these incongruous 
methods? Partly because of confidence. Then even as 
today, it was of considerable comfort and relief to know 
that something “constructive” was being done, even if 
it meant a diet of Raw Dolphin Livers until the misery 
subsided. Cures are almost infinite in variety and ex- 
plained with great scientific words, in great earnest- 
ness, and with conviction, but the Cause of Health re- 
mains obscure. 

The causes of our economic Health may well be ex- 
plained with the profit motive of activities. When 
profits are pyramided and not re-employed in more 
production of goods for consumption there sets in a 
reaction, a slump, followed by another recovery. 


But in body health a reaction to a period of uninter- 
rupted good health for reasons that are not understood, 
may prove fatal. The man who dies at 40 of heart 
attack whether on a golf course or in his sleep does 
not know why, and his relatives do as a rule not find 
out more than the immediate cause of Death—a “heart 
attack.” All of us die of a heart attack; when the heart 
stops man is dead. So heart attack, or heart disease, 
heart stoppage, is the universal cause of Death. But 
it would be ridiculous to consider the heart the sole 
problem. 


Nutrition Is the Chemistry of Life 


Fortunately the science of Nutrition is coming to the 
forefront, and there is now a general awareness that 
Health principally enters by way of Mouth. Disease 
therefore can be prevented by how people eat, assimilate 
and utilize their food. This places the responsibility of 
adult health upon the individual, that of children upon 
the parents, and that of the unborn generation upon 
our women from the time shortly before child bearing 
age until child bearing age is past. Inadequate maternal 
nutrition can lead to many forms of deformities in the 
offspring. Hare lips, cleft palate, misshapen limbs and 
other congenital deformities can be produced by dietary 
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deficiencies, but also be prevented by diets adequate in 
all essential nutritional factors found in unrefined food- 
stuffs of vegetable, animal, marine, mineral, and atmos- 
pheric origins. To the extent natural foodstuffs have 
been processed, refined, sterilized, concentrated, and 
treated with preservatives, the addition of the essential 
nutrients that were originally present become daily 
requirements in the way of dietary supplements of 
minerals, vitamins, amino acids, unsaturated fats, etc. 


Nutrition problems deal with undernutrition (as dis- 
tinct from deficiencies due to the deliberate removal of 
nutrients through refining of foodstuffs), malnutrition, 
and overnutrition. Coronary heart disease, serum cho- 
lesterol, atherosclerosis, and other so-called degenera- 
tive disorders are all affected by diet for either good or 
bad. Non-dietary factors may play a contributing role, 
such as for instance smoking, emotional tension, and 
exercise. Non-nutrient substances in foods, intentional 
additives such as canning preservatives, additives to 
improve texture and appearance, coal tar dyes, bleach- 
ing agents may likewise play a contributing role. Man 
and all mammals are dependent on their commensal 
intestinal flora for the digestion of cellulose, synthesis 
of vitamins, protection from invasion of the gastro- 
intestinal tract by pathogenic micro-organisms. The 
effect of commensal organisms may be threefold upon 
growth, viz: upon appetite, upon the destruction of 
organisms which compete with the body for certain 
essential nutrients, and upon the destruction or promo- 
tion of organisms which synthesise nutrients required 
by the body. 


In the interest of his health man must study nutrition, 
the Chemistry of Life. Progress of civilization so far is 
balanced by progress also of disease, so that out of a 
population of 170 million people, something like 90 
million are in substandard health. What is more natural 
than for these 90 million to study the advantages en- 
joyed by their 80 million contemporaries who are in 
robust health? Man’s intellectual curiosity gave birth 
to the exact sciences and made possible his efforts to 
escape from a purely agrarian existence. The duty of 
modern living is the acquisition of optimum health. 
Food metabolism also is governed by the principles of 
an exact science: Biology, which can be studied and 
applied for that purpose. 


The nutrient requirements by humans for optimum 
health have of course been, and will forever remain 
unchanged, so the problem is merely a supply of those 
nutrients under proper surroundings. The sources of 
nurients are immaterial. But as the sources of foods 
and their compositions constantly differ for any one of 
many reasons, so must various food supplements be 
designed and used to balance the total diet. @ 
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The Undergraduate Seminar in a 


Small Chemistry Department 
e By James W. Hackett, 0.P., Ph.D., (Yale University) 


PROFESSOR AND HEAD, DEPARTMENT OF CHEMISTRY, PROVIDENCE COLLEGE, PROVIDENCE, RHODE ISLAND 


Undergraduate seminars can be used to develop 
a professional attitude in the student, and to in- 
troduce him to the use of chemical literature. 

Father Hackett discusses the undergraduate 
seminar program, followed in Providence College, 
and reveals some of its unexpected by-products. 


Schaap and Day! have recently considered the under- 
graduate seminar as a solution to the problem of pro- 
viding close contact between the undergraduate chem- 
istry students and the chemistry faculty in the large 
college or university. This problem is non-existent in a 
small college. Our chemistry majors at some time dur- 
ing their four college years study under every member 
of the department, both in the classroom and the labo- 
ratory. Staff research and individual professional in- 
terests become well known to the students through such 
close association, and informal consulting about cur- 
rent difficulties, future opportunities, etc. is ordinary 
and continuous. 

Earlier articles by Sampey- and Sister M. Ignatia* 
and Fromm? have described undergraduate chemistry 
seminars in small colleges which fulfilled specialized 
objectives. The present author will attempt to fill out 
the picture by presenting the undergraduate seminar as 
it has been developed in a small college from more 
generally applicable principles. 


Objectives 


Our aim in establishing the chemistry seminar was 
to broaden the scientific knowledge and aspirations of 
the undergraduate by introducing him to topics not cov- 
ered in his regular courses. The work of contemporary 
investigators as reported in the journals would be pre- 
sented by the student-speaker to his fellow students, 
and in the preparation for his talk he would gain prac- 
tical experience in the use of the literature of chem- 
istry. The seminar was intended also to provide oppor- 
tunity for public speaking—a lab course in verbal ex- 
pression of his chemical knowledge, formal in presenta- 
tion, informal in the subsequent discussion. We found 
that many by-products of the seminar program were 
equally valuable as the ones primarily intended. 


Organization 


Seminars are held once a week at a time scheduled to 
introduce the minimum inconvenience for student attend- 
ance. Senior and junior chemistry majors are required 
to attend; sophomores and freshmen are invited, as well 
as students from other concentrations. The chemistry 
faculty are faithful in attendance, and frequently mem- 
bers of other faculties sit in. 


Soon after classes start in September a list of semi- 
nar dates is posted, the seminars to begin by miJ- 
October. Volunteers are solicited to open the seminar 
season; the remainder of the dates are assigned. Some 
students will have been working on their talk during 
the summer, and so are prepared to give their seminars 
early in the academic year. Seniors present the fall 
semester talks, and juniors the spring semester. Thus 
the group newly participating each year are exposed 
to a term of second-round speakers before they give 
their first seminars. By way of remote preparation, the 
sophomore chemistry majors are required to give ten- 
minute talks in class on some phase of analytical 
chemistry. 

The seminar talks are required to be about thirty 
minutes. They may be extended somewhat, but they 
may not be less than twenty minutes. (Only once was 
a student required to give an additional seminar because 
of his failure to go minimum time, while three students 
have had to present another seminar because of in- 
adequate preparation.) Discussion usually fills out 
the hour. Professors are ready to prime the question 
period, but such stimuli are found unnecessary after 
the better seminars and seldom needed even for the 
ordinary ones. Silence after a talk is mute testimony 
of an unsatisfactory verdict passed on the speaker's 
efforts by his classmates. One of the faculty members 
offers privately to the speaker a critical analysis of his 
talk. After the student’s second seminar, a comparison 
of the two is made, noting the improvements and in- 
dicating where further effort should be applied to 
strengthen speaking ability. 


Subject Matter 


Topics for seminars are limited only by the broadest 
concept of chemistry—pure, applied, theoretical, de- 
scriptive. The only restriction is that the subject be 
either something not covered in the scheduled under- 
graduate courses, or that it be a more cqmplete treat- 
ment of a familiar theme. The topic is chosen by the 
student, subject to any faculty member’s approval. Most 
undergraduates need a little help in looking for a 
suitable topic, but no student is ever assigned a specific 
talk. Too much time should not be spent on the search 
for a topic. It has been found necessary to remind some 
topic-searchers that they are not expected to under- 
stand the subtilities of the subject of their talk at this 
point; only that, with diligent application, they can 
master it. The occasional poorly prepared seminar and 
subsequent discussion-time embarassment are grim 
warnings of what can happen if the subject matter is 
not thoroughly assimilated. 

(Continued on Page 100) 
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The Balanee of the Indian Problem 


e By Magda De Spur, Ph.D., (University of Budapest) 


ASSOCIATE PROFESSOR, DUQUESNE ''NIVERSITY, PITTSBURGH, PENNSYLVANIA 


The American Indian has made many signifi- 
cant contributions to our way of life, and has 
received little in return. 

The author of this article has taught modern 
languages and the history of art. While Hun- 
garian born, she has acquired an interest in 
Indian art and Indian problems. 


l. 
As the “Invaders” See It . 


What Indians Gave 

Although it has been admitted that many of the 
cultural elements that helped to make America what 
it is today are Indian, Indian culture remains mis- 
understood and underestimated. Four-sevenths of our 
American farm products consist of plants domesti- 
cated by Indian botanists of pre-Columbian times, 
methods of planting, irrigation, cultivation, storage 
and utilization were also acquired by settlers from the 
Indians. In four hundred years botanists and physi- 
cians have not discovered any medicinal herb unknown 
to the Indians. The social and cultural significance 
of such material contributions is certainly impressive. 


Indian methods of child training have caught the 
attention of psychiatrists. Indian jurisprudence has 
been studied and appreciated by anthropologists and 
legislators. 

A better understanding of Indian problems would 
help to diminish themes of pity and superiority of the 
white man, and to bring about a humane policy by 
fulfilling Indian desires to achieve a higher standard 
of living and still maintain ethnic identity. 


What Indians Received 

Since 1832 the Indian tribes were political bodies 
with powers of self-government. The Bureau of Indian 
Affairs (IB) was founded to protect Indians from op- 
pression and extermination by local, that is, State in- 
terests. The Indian Bureau gave them services, not as a 
gift, but in recompense for lands sold to the U.S. at 800 
million dollars. Federal Indian property-law recognizes 
that Indians held their lands prior to and maintained 
title to them subsequent to the discovery of this con- 
tinent. Federal relations with the Indians were han- 
dled as part of international relations. However, meth- 
ods to recover instructions on Indian lands were only 
provided since the creation of the Indian Claims 


Culture Areas and Approximate Location of American Indian Tribes 
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Commission in 1946, these enabled tribes to present 
their claims against the United States. Tribes have 
collected millions of dollars through these procedures 
and as a result were able to regroup their members 
and to survive as ethnic groups. 

By the Act of Congress in 1924 all Indians born in 
the U.S. were declared citizens, in practice, however, 
they were subject to the abuses of discrimination and 
to limitations of economic and social conditions. Until 
1948 they were not allowed to vote. 


Federal Policy: assimilation 


To most Indians the “Reservation” is all that stands 
between him and the spiritual and physical destruction 
undergone by most non-reservation tribes. After the 
Civil War the general federal policy was Indian as- 
similation, which resulted in the acquiring of Indian 
lands by white farmers. The reservations were divided 
into 160 acres per family, the remaining land was 
to be sold to white settlers, and the money deposited 
in the U. S. Treasury to the credit of the tribe. By 
1933, about 910 million acres passed from Indian 
to white-ownership. On the allotted reservations the 
white holdings had the water-rights. Tribal leaders 
who would not serve as puppets of the IB were 
stripped of all authority. Indian children were placed 
in boarding schools, where native languages and cus- 
toms were excluded. On the part of the Indians who 
attempted to comply with these demands and _ still 
avoid assimilation, some superficial aspects of white 
culture were accepted. 


The Indian Reorganization Act 

In 1934 a new philosophy halted the tribal destruc- 
tion, and promoted the regeneration of Indian culture 
and thereby Indian well-being. Fundamental principles 
of this program were the preservation of the land base, 
tribal self-government, the elimination of legal re- 
strictions, credit funds to develop tribal economy, use- 
ful education for the Indian children and adults, cul- 
tural and religious liberty. The Indian Reorganization 
Act was the first step in treating ethnic minorities. 


An Undesired Change In Methods 


From 1950 to 1953 the opinion of those who consid- 
ered Indian “isolation and non-assimilation” harmful 
to the goal of the Indian adjustment became prevalent. 
The Indian Bureau established a new policy charac- 
terized by an almost systematic interference with triba! 
and personal rights, customs, religions, and the use 
of property, and which neglected arbitrarily any con- 
sultation with the tribes as regards policies or 'egis- 
lation about their own welfare. It was remembered 
by some as the erosion of Indian rights. 


The Present Status of the Indians 


Today, the American Indian is at the bottom of 
the income ladder. The average family income from 
agriculture is about $730 yearly, from other sources 
about $855 yearly. Their land area is 56 million acres 
and out of 400,000 Indians about 100,000 are still 
landless. Proportionately during 1953, the Indians 
had twenty times as many deaths from measles, nine 
times as many from tuberculosis, four times as many 


from pneumonia and influenza, three times as many 
infant deaths than had the non-Indian population. 
The school enrollment of Indian children has been in- 
creasing recently, but there is a low percentage of 
high school graduates and few college students. The 
school days are short, the quality of teaching is in- 
ferior and many children are not enrolled at all. The 
greatest dilemma of the Indians is that they feel that 
they are hovering between two worlds. The dissolution 
of traditional systems of social control without the 
acquisition of the equivalent structures of “white 
society” has produced a condition of social disorgani- 
zation resulting in “disorderly” behavior on and off 
the reservations. 

The Indians when settled outside the reservations, 
and cut off from their traditions, are torn between 
the psychic satisfaction of the old culture and the 
material comforts of modern life. Educated Indians are 
seldom received on terms of social equality and learn 
to expect employment inequality. Rejected by the white 
world, some go back to the reservation or they abandon 
all moral codes, still others achieve a flat and empty 
adjustment. In politics, they are apathetic due to their 
frustration in the economic field. Unfamiliar with 
modern business practices and lacking capital, their 
inhibition is still growing. The creation of employment 
openings, the development of self-government without 
the paternalism of the Indian Bureau should be the 
first concern. The off-reservation Indians (approxi- 
mately 100,000) are settled mostly in the slum dis- 
tricts of some towns, and are affected by exploitation 
and discrimination. 


Relocation—Termination 

In 1953, the Federal Policy changed again. The 
slogan for the revised methods of the solution of the 
Indian problems were: a) voluntary relocation of the 
Indians to the major cities, b) termination of Federal 
responsibilities for Indian tribes by transferring the 
“services” of the Federal government to the States, 
cancelling the provisions for tribal self-government 
and distributing tribal money on a per capita basis. 

At the Ceremonial Seminar (Gallup, New Mexico, 
1956) Mr. Glenn Emmons, Commissioner of the Indian 
Bureau since 1953, displayed the “Programs for In- 
dian Progress”. He emphasized that the number of 
Indians in the U. S. has increased from 250,000 to 
400,000. His program included an enlarged preventa- 
tive procedure transferring Indian health responsi- 
bilities to the Public Health Service, the enrollment 
of all children in schools and voluntary relocation of 
Indians. He saw the benefits of such measures in the 
broadening of the opportunities for economic advance- 
ment and in the easing of the population pressures 
on the limited resources of the reservations. The most 
important part of this program has been the separa- 
tion of the Indians from Federal controls, trusteeship 
and laws, giving them an unrestricted control over 
their property and full responsibility to manage their 
tribal and individual affairs either through a corpora- 
tive body under the state law or through a private 
trustee. Of course, the concept started from the pre- 
supposition that the trust-relationship is no longer 
needed. 
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The Indian Angle 

The Intertribul Meeting in Gallup, N. Mex., 1956 

The representatives of all tribes were “honored 
guests” at the Ceremonial Seminar arranged by the 
Indian Bureau. Their own meeting, the conference of 
the All Pueblo Council and of the Arizona Inter-Triba! 
Council, followed the Seminar of the Indian Bureau 
for two days. The policy of relocation and termination 
had been thoroughly debated. All addresses clearly re- 
flect the standpoint of the Indians of today, concerning 
both issues. The “termination” of the trustee status 
of the Indian land would mean leaving Indians home- 
less, hopeless and destitute, and place them on the 
property tax-roll. They would be tempted to alienate 
their share of tribal lands by the cash offerings of 
the white man. And once the Indian becomes landless, 
thrown into a strange culture, how could he acquire, 
with his given inhibitions, an adequate livelihood? 
The “relocation” program leads the Indian to the 
agencies of the large cities which are not doing an 
adequate job for them. They “place” the Indian and 
then forget about him. Too often aged, physically 
handicapped and uncultured Indians have been un- 
happily relocated. They are often bitterly disillusioned 
and return to the reservations. The Indian Bureau is 
building up the relocation, regardless of the reserva- 
tion economy, and using its funds to finance reloca- 
tion. In 1954, the cost of the relocation of about 2500 
Indians amounted to $600,000. The drafting of compre- 
hensive rehabilitation programs in which there is the 
only hope for Indian welfare, has been unwisely dele- 
gated by the Indian Bureau to a non-profit corporation, 
which must secure the necessary funds from private 
foundations. The Inter-Tribal Meeting, in summing up 
the objections to an inadequately prepared program, 
stressed all Indians’ desire for a vigorous plan of res- 
ervation development where acculturation comes grad- 
ually, and the frustrations of maladjustments are 
minimized. 


The Work of the National Congress of American 
Indians (NCAI) 

The NCAT was founded in Denver, Colorado, in 1944, 
with 100 individual Indians. It represents at present 
more than 150,000 Indians. This organization has re- 
cently presented to Congress a positive program for 
Indian rehabilitation. The American Indian Develop- 
ment Program submitted by the NCAI is an attempt 
by the Indians themselves to stimulate community in- 
terest, leadership and self-reliance through the work- 
shop method. 


The Real Indian Issues 

Indian leaders recognize that Federal responsibility 
must end some time. But Indians are still unprepared 
to enter an aggressive competitive white society. Fed- 
eral programs have failed over the years. There is 
no excuse for abandoning the Indian today. Federal 
responsibility should end only when the Indian will 
be strong ehough to hold on and assume the entire 
burden formerly provided by the government. Conse- 
quently the real issues of the American Indian are not 
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assimilation, integration, emancipation of Government 
control, but as Mr. Clarence Wesley, a San Carlos 
Apache, Vice-president of the National Congress of 
American Indians, very comprehensively stated it: “a) 
ownership of land, b) development of resources, ¢c) pro- 
tection of rights, d) day in court for Indian claims, e) 
the same opportunity of education of the same quality 
as is available to non-Indian citizens, f) adequate Fed- 
eral assistance, g) end to bureaucratic dictatorship, h) 
minimum interference and maximum assistance to help 
Indians.” 

“Indian tribes”, stated Mr. Wesley, “need the kind 
of program that this Nation is making possible in 
under developed countries in other parts of the world. 
Money and political power are needed to protect what 
little is left of our once great natural resources. Modern 
tribal business corporations, healthy and prosperous 
communities are our goal. The greed of the invaders 
has taken our wealth from us. We have left only our 
political power with which to improve our conditions.” 


Charity or Asset? 


The Indian of the United States does not pose any 
more threats to the security of the country. He is no 
longer a competitor in economic life. On the other 
hand “helping Indians” will not pay in the sense that 
foreign aid “pays”. Those who are struggling to better 
the Indian’s livelihood, stress the moral obligation 
which must be based on the humanitarian principles 
of our democratic community. Facing such manifesta- 
tion of “good will”, there are still a few questions to 
be asked. Why not try looking at the Indians from 
the angle of their own specific culture, psychology, 
morals and talents? Why do we want to mold them to 
the whiteman’s pattern? Why don’t we aim to make 
them an asset for American Culture? Are we not 
conscious of the fact that Indians are born artists? 
They have been weavers, potters, silversmiths from the 
olden times on. They have shown their acting talents 
quite recently at the nightly performances at Gallup, 
New Mexico. They offer intricate rhythms and evoca- 
tive tones of scales in their genuine tunes. They are deep, 
symbolic, and colorful in their poetry. The greatest sur- 
prise of modern times is that they are outstanding 
painters. With the tools of the white civilization in 
their hands, they have been creating in their quiet, 
meditative way a new symbolic, impersonal, selectively, 
stylized, abstract art. This art is unlike the Europ- 
ean influenced art. It is unrepresentational, revealing 
a keen observation and knowledge of nature. 

Should such art not play a vital role in the aesthetic 
development of the U.S.? In fact, the Art Section of 
the Indian Bureau under the leadership of Mr. J. 
Edward Davis, encourages it. Mr. James Watson, head 
of the Department of the U. S. Indian School of 
Santa Fe, a native of Pennsylvania, points with ad- 
miration to Indian paintings done without models, 
taking the subjects from mere imagination. 

Mrs. Dorothy Dunn, founder (1934) of the School 
of Painting of the United States Indian School, came 
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Atomie Energy 
(Continued from Page 80) 


(5th grade and above) which would be free 
but which would require passing entrance ex- 
aminations designed to select only the talented 
for specialized training and preparation for 
entry in college at age 16 or earlier. 

In summary, I consider the five major educational 

problems to be: 

1. The complexity of our culture is increasing 

faster than the efficiency of our education, 


2. The number of trained teachers is decreasing 
at an alarming rate, 


3. Language barriers impede our international 


communication of ideas, 


4. There is too much emphasis on factual knowl- 
edge and not enough educational effort on con- 
ceptual understanding, and 

5. Our educational system neglects the talented 
in favor of the average. 


There are undoubtedly other big educational prob- 
lems, but these five seem foremost to me. In formulat- 
ing plans for the future of technical education at the 
University of Puerto Rico, I am sure your leaders in 
government, industry and education are aware of these 
problems. The Atomic Energy Commission and _ its 


laboratories stand ready to help them and you in 
every way that we can to build a Spanish speaking 
technical education center which will be a model for 
all the world to admire and to emulate. © 
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The Medieal Technologist 
(Continued from Page 85) 


minor course in chemistry which allows ample oppor- 
tunity to pursue electives in subjects of her own choos- 
ing. After completing three years of college work, the 
student has a balanced liberal arts background along 
with the necessary prerequisites in science. The last 
year of the program is spent at the hospital where the 
student is required to spend forty hours a week for 
fifty weeks at which time she receives additional lec- 
tures and practical experience, all so necessary for the 
full development of the individual engaged in this 
profession. 


Medical technology is one of the fields in which 
women predominate, and one that is rewarding in pro- 
viding a service to people. This is a fast growing pro- 
fession that offers one the opportunity to grow with 
her work probably more readily than in long established 
professions. @ 


BIOCAST = = = A NEW “LEARN-BY-DOING” TECHNIQUE 
FOR STIMULATING TEACHING. 


A' negligible cost, each student can cast and paint from the 
flexible plastic mold provided, his own plaster model of im- 
portant biological subjects, and in so doing learn the detailed 
structural features involved —a perfect technique from every peda 
gogical point of view. The subject molds are as follows: 


Humon Torso Jaw Frog, dissected 
Head Tooth Frog Brain 

Heart Reflex Arc Frog Development 
Eyeball Embryo, human Mitosis 

Brain Cell Structure Fore-limbs 

Skin Amoeba Leaf Structure 
Digest. Syst. Paramoecium Stem, terminal 
Villus Hydra Root Tip 

Urinary App. Earthworm Flower Structure 
Kidney Crayfish Seeds (Corn, Bean) 


No major expenditure involved m trying 
out one or more of these molds. 
PRICES 


PLASTIC MOLDS, with comp!ete casting and color directions, size of 
casts 414” x 3%” to 6%” x 4’, each $ 6.00 


SAMPLE COLORED MODELS, each $ 1.50 to $ 6.50 


BIOCAST KIT. Incl. mold (your choice), and sample colored model, 
plaster, colors, brush, shellac, ete. with directions 


BIOCAST KIT. Same, but without sample model, with directions 
Ask for new Cat. No.7 M 


Est. NYSSG! 1919 
F 


NEW YORK SCIENTIFIC SUPPLY CO., INC. 


28 West 30th Street New York 1, N. Y. 


$14.75 
$ 9.75 
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Future Trends in Plasties 


(Continued from Page 86) 


with an invisible layer of vinyl. The phenolic adhesive 
element in brake linings assures quicker and safer stops. 
Instrument panels, rear light reflectors, and lenses, 
upholstery, electrical wiring insulation, weather strip- 
ping and the auto body itself (in some cases) are but 
a few of the many automotive parts made of plastics. 
In addition, the automotive industry consumes large 
quantities of plastics in its manufacturing processes 
with the use of plastic tools, dies, and jigs. 

The foundry industry took a step forward with the 
aid of plastics. By bonding sand in a thin shell with 
phenolic resin, a way has been found to mechanize 
the foundry so that it can cast metal faster, cleaner, 
more accurately and at lower unit cost. At the same 
time, in contrast to the age old foundry industry, the 
ultra-modern electronics industry encapsulates transis- 
tors and delicate tube assemblies in plastics to protect 
and insulate them. 

One can hardly escape the evidence of the present 
day expansion and upward curve of plastics in general. 
But in the event we “cannot see the tree for the forest” 
perhaps a brief discussion of the rise of one particular 
plastic might be apropos in presenting the second 
phase (past experience) of our subject. 

This plastic material, which is expected by the in- 
dustry to be the “first billion pound plastic” is poly- 
ethylene. 

The rapid introduction of this material into our 
everyday life has made us aware of its importance 
through recognition of the part it plays; in improv- 
ing the quality of goods obtainable in polyethylene 
packages, the more durable and economical house- 
wares now available, better moisture proofing in hous- 
ing, improved irrigation facilities, flexible cold water 
pipe and a variety of other items in everyday use. 

The story of polyethylene started in 1944; its first 
full year of production. From that time until 1948 
the total output of this material remained fairly 
constant—about 15 million pounds. Even with this 
small amount there was some concern as to whether 
the total production would find a market. 


In 1948 additional production facilities were added 
so that during the first ten years of manufacture, 
polyethylene production rose from one to 150 million 
pounds annually. In the last two years it has ex- 
panded another 200 million pounds. 


To speculate on the future expansion of this material 
would be somewhat anti-climatical in regard to our 
topic. These figures were presented merely as an 
example of past performance indicative of future 
possibilities. 


This brings us to the third phase (future trends.) 
Up to this point we have discussed the popular 
present day approval of plastic materials —this is 
likely to increase the tendency towards optimistic 
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estimates for the future. The expansion of polyethylene 
has been rapid and uniform and also suggests ex- 
tremely large future production. An estimate of future 
plastic production in harmony with the present and 
past performance of plastics certainly indicates 
growth in the future—but— 

When thinking of the future of plastics, we are 
not only concerned with the development of entirely 
new types of synthetic materials. We are concerned 
as well with improvements on—and new applications 
for—existing materials. Production capacity, price 
trends, factors influencing expansion of sales all add 
meaning to the picture of the future. To go into all 
these variables would perhaps be slightly overburden- 
ing for our topic. 

To be more concrete let us enumerate some of the 
material which has entered the industrial scene or 
will be introduced in the near future. 

Polyvinyl Ethers . . vinyl ether polymers for 
superior pressure sensitive adhesives. 

Fluorocarbons ..... improved in processibility and 
thermal stability. 

Polyesters ..... with improved outdoor durability 
and self-extinguishing properties. 

Rigid Vinyl Sheets ..... suitable for food contain- 
ers (formerly a toxicity problem). 


Irradiated Polyethylene . . to extend chemical 
resistance. 
Crystal Clear Polyethylene Film 


Low Irritation Potential Epoxy Resin Hardeners 
safer handling. 

Peracetic Acid Derived Diepoxies ..... lower cost, 
improved mechanical and thermal properties. 

Resins for Low-Pressure Molding .... . phenolics, 
polyesters, epoxies. 

These are but a few..... 

The panoply of plastic products, as yet undiscov- 
ered, which will find application in markets, as yet 
undefined, are as much dependent on a crystal ball 
as on availiable statistics and technical experience. 

The plastics industry will grow. Its history was 
interesting ... .. its future should promise excite- 
ment, © 


* * * * * 


GEOMETRY 


The science of geometry is said to have been dis- 
covered first by the Egyptians, because when the Nile 
overflowed and all their lands were overspread with 
mud, its origin in the division of the land by lines 
and measurements gave the name to the art. Later, 
being carried further by the keenness of philosophers, 
it measured the spaces of the seas, the heavens, and 
the air.—St. Isidore. ‘ 
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| MICROSTAR 


e@ Advanced styling and design 
@ Inclined body 


e Focusable stage...variable 
autofocus 


@ Low-positioned coarse and 
fine adjustments 


@ World-famed optics 

@ Shock-absorbing spring 

loaded nosepiece assembly 

e Durable, pleasing, dove-gray 
EPOXY finish 


e LOW COST... 
5 or more, $204.75 each 


@ True three-dimensional 
image 

e@ Long working distance 

@ Reversible and inclined body 

@ Large field of view 

@ Broad selection of models 

@ Top quality optics 


e@ Durable, pleasing, dove-gray 
EPOXY finish 


e LOW COST... 
5 or more, $175.50 each 


Dept. U237 


American Optical Microscope Brochure SB124 
Company 


CYCLOPTIC Brochure SB56 
INSTRUMENT DIVISION, BUFFALO 15, NEW YORK Address 


City Zone State 


Name 


Teaching Microscopes 7 
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THE WORLD 


Detailed, with vertical exaggeration and full color to em 
phasize relief features. Molded of Vinvlite for light weight 
and easy cleaning, with grommets for hanging. Selected 
by U. S. Weather Bureau. 
World - - - - - $47.50 California - - - $45.00 
United States - - $45.00 New Jersey - - - $39.50 
U.S. with Highways $47.00 New York State - $45.00 
Canada - - - - $45.00 Pennsylvania - - $45.00 
Europe - - - - $45.00 Wisconsin - - - $37.50 
South America - $45.00 


Science Associates 


Instruments, Weather — Astronomy/ Teaching Aids 
Write for full catalog 


P. O. Box 216 Princeton, N. J. 


194 Nassau St. 


The Basic Student Unit 


F1300 


Containing the following: 


@ ASTERIAS 

LUMBRICUS 

CAMBARUS 

ROMALEA 

@ FRESH WATER MUSSEL 
PERCH 

FROG 


VARIATIONS MADE TO SUIT NEEDS OF TEACHER 


CATALOG SENT UPON REQUEST 


Che 
Alden GH. Gorbes Laboratories 
1710 RENTON AVENUE 
PITTSBURGH 29, PENNSYLVANIA 
Phone POplar 1-9194 


NINETY-SIX 


THE SCIENCE COUNSELOR 


The Indian Problem 


(Continued from Page 92) 


to the following conclusion concerning the significance 
of Indian painting: “It is inherently and uniquely 
American! It offers unlimited enrichment to the fine 
arts in every field and like any serious painting to 
the ethnological and historical record.” (The National 
Geographical Magazine, March 1955). “Now belatedly 
we realize that the Indian is an artist. We see his 
art rising higher and higher in world recognition and 
welcome it as our own, It is the original art of our 
Nation.” (Ceremonial Magazine, 1956.) 


In the course of last year, 19 different places in 
Europe had asked for Indian material from the Mu- 
seum of Modern Art, New York City. This native, 
indigenous “school of American painting”, not aborigi- 
nal in the primitive sense, but modern and contemp- 
ory, successfully attracts the world interest toward the 
American Indian. His art is a positive and promising 
asset for the future, and it seems to point to the 
right way of settling the Indian problem . . . with 
willingness and due understanding for his specific 
angles deriving from his traditional aspects of life 
and morals, with discriminative appreciation of all 
his qualities, his innate talents . . 


No, the Indian does not want charity. Conscious of 
his qualities, that is, the asset they represent for the 
country, he is waiting patiently for the Nation to get 
around to a similar program with the indigenous 
“minority”, as Congress has enacted for some under- 
developed countries in other parts of the world. Is it 
not a legitimate desire on his part? © 


* * * * * 


NSTA to Spotlight 
Elementary School Science 


WASHINGTON, D. C.—Young scholars will soon 
be getting a bigger and better helping of science as 
the National Science Teachers Association (NSTA) 
steps up its services to elementary school teachers. 


NSTA, a department of the National Education 
Association, will move to aid the teachers in three 
ways. (1) Its present publication, The Elementary 
School Science Bulletin, will be twice as large and be 
issued eight times a year. (2) A part-time specialist 
in elementary science has joined the staff as a con- 
sultant and editor. (3) NSTA’s three conferences for 
the coming year will emphasize science in the grade 
schools. 

“Elementary school teachers can’t be specialists in 
science, but NSTA aims to make them more secure 
in their knowledge of the field,”” commented Robert H. 
Carleton, NSTA executive secretary. “The textbooks 
teachers work with are excellent, but they are asking 
for more help in relating science to the present cur- 
riculum and to other subjects. We will try to meet 
this need.” 
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Check list of Your laboratory Needs 


FISHER 


BALANCES 

Ainsworth Ohaus 

Christian Becker Seederer-Kohlibusch 

Fisher Torsion 

Gram-atic Voland 
INTEGRATED Mette 


CALORIMETERS 


SOURCE 


pra 


CENTRIFUGES 
[laboratory meus 


Fisher Precision 
Fisher National Aniline Stains 
B.B.L. Media & Dyes 


REQUIREMENTS Difco Media 
Eastman Organics (DPI) 


Traveno!l Sera 


COLORIMETERS 
INSTRUMENT American Optical (Spencer) Beckman 
MANUFACTURING Bausch & Lomb (B&L) Fisher 


SHOPS CRUSHERS, GRINDERS, 


PULVERIZERS, MILLS 


Braun U. S. Stoneware 
Fisher Wiley 
CHEMICAL 
MANUFACTURING DISTILLATION EQUIPMENT 
DIVISION 
ELECTROPHORESIS APPARATUS 


Spinco Welch 


DEVELOPMENT FILTER PAPER 
LABORATORIES Fisher Schleicher & Schull 
Munktells Whatman 
Reeve Angel 
FURNACES AND OVENS 
UNITIZED 
LABORATORY Hevi-Duty Sentry 
FURNITURE Hoskins Temco 
FURNITURE 
Fisher Unitized (from stock) 
CUSTOM GLASS GAS-ANALYSIS APPARATUS 
BLOWI NG Beckman Fisher 
GLASSWARE AND PORCELAIN 
Coors Fisher 


SERVICE and HEATERS, HOTPLATES 


Hoskins Temco 


STOCKS IN 
7 MAJOR CITIES 


IN THE U.S.A. 
Boston 
Buffalo 

B-20 Charleston, W.Va. 


Chemicals Stocked by Seven Strategically Located Fisher Plants 


Corning (Pyrex and Vycor) Kimble (Exax and Normax) 


New York 


Partial List of the Finest Instruments, Apparatus and Reagent 


pH METERS 


Beckman 


METALLOGRAPHIC EQUIPMENT 


American Optical (Spencer) Fisher 
Bausch & Lomb (B&L) Precision-Jarrett 


MICROSCOPES & ACCESSORIES 


American Optical (Spencer) Silge and Kuhne 
Bausch & Lomb (B&L) 


PETROLEUM-TESTING EQUIPMENT 


Fisher/Tag Precision 


PUMPS—VACUUM & PRESSURE 


Cenco Welch 
Fisher 


REFRACTOMETERS 


American Optical (Spencer) Fisher 
Bausch & Lomb (B&L) 


SPECTROPHOTOMETRIC EQUIPMENT 


Beckman Fisher-Todd 
Bausch & Lomb (B&L) 


STERILIZERS & INCUBATORS 


American Sterilizer Precision 
Fisher 


STIRRERS 
Eastern Precision 
Fisher Waring 


Mixco (Lightnin’) 


TITRATION EQUIPMENT 


Beckman Precision 
Fisher 

VISCOMETERS 

Fisher Stormer 
Fisher/Tag 


WATER BATHS 


Fisher Precision 


FOR MORE DETAILS... 


Bulletins covering the above products, in Ss 
detail, are available on request. Write: + 


: 112 Fisher Building, Pittsburgh 19, Pa. : 


{3 FISHER SCIENTIFIC 


America's Lorgest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 


Chicago Philadelphia IN CANADA 
Cleveland Pittsburgh Edmonton 


St. Louis Montreal 
Washington Toronto 
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PHYSIOLOGY 


The Harvard Apparatus Co., Inc., 
is a nonprofit institution founded 


by physiologists for the advance- 
ment of elementary teaching in 
physiology by supplying quality 


apparatus at low cost. 

We welcome all inquiries con- 
cerning apparatus in our present 
line. Send for our descriptive liter- 
ature and catalog, addressing your 
request to: 


The 
HARVARD APPARATUS INC. 


Dover, Massachusetts, U.S. A. 


we ARE NOW AN AUTHORIZED 


Leitz Distributor 


A Complete Stock for Immediate Delivery & Demonstration 


Combined Micro (up to 8 mm objective 
2500X) and 2x2” Projector $371.00 


New Leitz Widefield Stereo Micro- 


GUARANTEED 


Reconditioned Instruments 
ALL MAKES 
Compound Microscopes _ from $ 40.00 
Medical Type from $150.00 
Widefield from $ 75.00 
B&L Micro-Projectors from $100.00 
Analytical Balances 
VAR'OUS ACCESSORIES—WRITE US ABOUT YOUR NEEDS 


All Items Shipped Subject to Your Approval 


MONROE MICROSCOPE SERVICE 


P. O. BOX 656 ROCHESTER 2, NEW YORK 
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NSTA’s push in the elementary grades comes in a 
year when, for the first time, an elementary educator 
is the organization’s president. He is Glenn O. Blough, 
Associate Professor of Education at the University of 
Maryland. Dr. Blough has written science methods 
books and science stories for children. 


The revised NSTA Elementary School Science Bul- 
letin will be off the presses in October as a two-color, 
8-page publication. It will appear monthly through 
May, with subscriptions priced at $1 annually per 
individual and 50¢ each for school groups of five or 
more persons. 

Dr. Dorothy Alfke has joined NSTA headquarters 
staff on a part-time basis and will serve as co-editor 
of the new Bulletin with Dr. Carleton and as a field 
consultant. Miss Alfke is a professor at the College 
of Education at Pennsylvania State University and 
received her doctorate from Cornell University in 
elementary science and nature education. 


Science in the elementary grades will come in for 
major discussion at two NSTA regional meetings, 
scheduled in Hartford, Conn., October 18-19, and in 
Indianapolis, Ind., December 27-30. The national con- 
vention in Denver, Colo., March 26-29, will be pre- 
ceded by a one-day conference for elementary super- 
visors. @ 


* * * * * 


New Motion Picture 


Assignment—Weights and Measures, a film of the 
National Conference on Weights and Measures, pro- 
duced through the cooperation of the National Bu- 
reau of Standards; color and sound, running time 18 
minutes. Prepared for the non-technical audience, this 
film tells the story of how weights and measures 
supervision affects the average American family. (For 
information about the loan or purchase of this film, 
write to the Secretary, National Conference on Weights 
and Measures, National Bureau of Standards, Wash- 
ington 25, D. C.) 


The film opens in an elementary-school class which 
is studying various aspects of Government. On this 
particular Friday afternoon the teacher gives out the 
homework assignment — weights and measures; the 
children are to report as many instances as they can 
find in which commercial weighing or measuring 
touches the lives of their families. The film follows 
the experiences of Bobby Clark as he goes about on 
his own to complete this assignment, and as he and 
his classmates listen later on to talks by the teacher 
and watch a motion picture shown in the classroom 
by the local sealer of weights and measures. 


A simple but sprightly story is told. The audience 
sees familiar neighborhood scenes, but also gets 
glimpses of some interesting backgrounds—some of the 
things that an inspector of weights and measures does, 
where his standards come from, and the role of weights 
and measures from corn to corn flakes, from the 
dairy cow to the milk bottle, from livestock to the 
roast of beef. @ 
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They're helpful... 
time saving! 


SELECTIVE 
EXPERIMENTS 
IN PHYSICS 


for 
college instructors 
and students 


These direction sheets are generally con- 
sidered the best experimental treatment of 
laboratory problems available. The series 
includes a total of 141 experiments and 
they are written by four exceptionally able 
teachers: Prof. V. E. Eaton, Wesleyan Uni- 
versity; Prof. C. J. Overbeck, Northwestern 
University; Prof. R. J. Stephenson, College 
of Wooster; and Prof. Marsh W. White, 
Pennsylvania State University. The follow- 
ing titles are typical of the list: 


H 45b Boyle's and Charles’ Laws 


lb _ Errors 


E 12ab Electric Fields H 91b Relative Humidity 


E41b Joule’s Law for Heating Effect L 3lab Reflection and Refraction 
of an Electric Current L 61ab Polarized Light 


) €42b Calibration of a Thermocouple M 24b The Acceleration of a Freely 


E53b Ohm's Law Fating Sosy 

E 55a Resistors in Series and in Par- Experiments in Radioactivity 
allel N 21b Statistics of Nuclear Counting 

E 101b Ammeters and Voltmeters $ 32ab The Laws of Vibrating Strings, 


Single sheet experiments, 7¢ each. 
2-sheet experiments, 10c each. 
3-sheet experiments, 12¢ each. 
4-sheet experiments, 15¢ each. 

Complete Set (Catalog 471994) $15.25 


Write for Free sample and pamphlet SEP-3 which lists suggested apporatus for all 
Selective Experiments in Physics. 


CENTRAL SCIENTIFIC COMPANY 


General Offices & Factory—1718-N Irving Park Rd. - Chicago 13, Ilinois 


Branches and Warehouses—Mountainside, N. J. « Boston « Birmingham 

Central Scientific Co. of California—Santa Clara « Los Angeles 

Refinery Supply Company—Tulsa « Houston 

Central Scientific Co. of Canada, Ltd.—Toronto e Montreal « Vancouver e Ottawa 


Si} The most complete line of 
=] scientific instruments ond lob- 
oratory supplies in the world 
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The Undergraduate Seminar 


(Continued from Page 89) 


Some of the fruitful first sources have been Chemical 
Reviews, Quarterly Reviews, Endeavour, Scientific 
Monthly, Journal of Chemical Education, etc., and from 
these leads the original literature is searched for fuller 
treatment and data. Several seminar topics have de- 
veloped from a teacher’s off-hand remark in class about 
a controversial formula, such as the ferric thiocyanate 
ion, the problem of electrolytes of intermediate strength, 
ete. Students working part-time in industry or those 
with hobbies have followed these interests through to 
formal talks on the chemistry behind them. Senior re- 
search projects can develop from interests aroused by 
seminar preparation but have not been reported as 
seminars, since senior research is hardly under way the 
first semester. In a few cases, seminar topics have di- 
rected the students’ interest into areas of study that 
have qualified their choice of graduate school and have 
become their graduate research projects. 


The Summary 


When we first began the undergraduate seminars, 
the speaker was expected to prepare and hand in a 
week in advance a detailed outline of his talk. Several 
years ago we changed this requirement to a 200-300 
word summary of the seminar with a list of the prin- 
cipal sources of his information. These summaries are 
checked carefully for clarity and exactitude of expres- 
sion, spelling, correct usage of common and technical 
words and abbreviations, etc. Practically every sum- 
mary has to be revised or rewritten to improve the 
content or the style. A common difficulty is the tend- 
ency to write an introduction to the topic rather than 
a resume of the whole talk. Sometimes a vagueness in 
understanding which can be remedied before the talk 
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is discovered in the criticism of the summary. The im- 
portance of precise expression and the permanence of 
the written word are stressed as justification for the 
time and care lavished on the summary. 

These summaries are run off on a duplicator, and 
copies are posted in advance of the talk on the official 
bulletin board and throughout the chemistry labora- 
tories. This innocuous publicity increases the sense of 
responsibility in the student-speaker even though occa- 
sion may be taken for some good-natured ribbing by 
his classmates. Copies are furnished to those in at- 
tendance. 


By-products 


Since each junior and senior gives one seminar a 
year, the time devoted to it is not excessive even if it 
is considerable. While prepared slides haven't yet found 
their way into our seminars, carefully drawn blackboard 
diagrams and tables of data are commonplace. Opaque 
projections and demonstrations also have been used. 
Samples and models have been incorporated with the 
casual nonchalance of the veteran tour-speaker. Faculty 
habits, both good and bad, have been imitated. Talent, 
occasionally hidden in the class room, has been recog- 
nized. The staff have found in the seminar a point 
worth making in giving recommendation to graduate 
schools or for industrial placement. 

Out of the undergraduate seminar there has grown a 
student publication, first mimeographed and now printed 
in off-set. While the idea is to publish the best of the 
talks, more realistic is the admission that often it is the 
persistence of the author in revising and reducing his 
manuscript to the satisfaction of the editor that is 
rewarded by publication. 


Appraisal 


From the very beginning of the seminar program, 
the students have taken to their talks with a truly pro- 


MILESTONE 


IS PREFERRED 


IN SCITENCE EDUCATION 


“SET-UP” SCIENCE INSTRUCTION KIT 


SELF-CON TAINED, PORTABLE, MULTTI- 
PURPOSE EQUIPMENT AND MANUAL 


by Teachers — \ eaching made easier and more effective. 
by Boards — Demonstration and laboratory equipment at fraction of usual cost. 
by Students — Learning becomes fascinating experience. Mastery of subject matter facilitated. 


BASIC UNTT COVERING MAGNETISM-ELECTRICITY-ELECTROCHEMISTRY, 
AVAILABLE FOR THE PRICE OF $295.00 F.O.B. NEW YORK 


List of better schools from coast to coast using “set-up” kits and letters of recommendation by eminent authorities, 
available on request. 


O.K. DISTRIBU TORS-MFRS.-PU BLISHERS, Box 74, Outremont, Que., Canada 
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fessional spirit. Many pick their subjects a semester 
or more in advance. The science library is busier than 
it ever was. No academic credit is given for the semi- 
nar, no grade is assigned, nor does it count toward any 
course grade. It is listed in the college bulletin as 
required of chemistry majors. It is a matter of personal 
pride. 


Leaving the hall after a seminar several years ago, 
I overheard one professor remark to a colleague that 
he had never heard a better talk given in graduate 
school by students or professors. Our seminars do not 
often duplicate that quality, but they do average better 
than our reasonable expectations. @ 


REFERENCES 


1. Schaap, W. B. and Day, H. G., J. Chem. Educ., 33, 84 (1956) 
2. Sampey, J. R., ibid., 8, 520 (1931) 
3. Ignatia, Sr. M., ibid., 23, 149 (1946) 
4. Fromm, F., ibid, 33, 347 (1956) 
* * * * * 


COPERNICUS AND GRAVITY 


Gravity is nothing else than a natural force im- 
planted by the Creator of the world into its parts, so 
that, coming together in the shape of a sphere, they 
might form a unified whole.—Nicolaus Copernicus. 


The Speeial Library 


(Continued from Page 81) 


chemists and chemists to patent agents; to find his 
way around in languages other than his own; to 
administer a group combining all these functions; 
and to cooperate with, discuss with, help, and placate 
his fellow scientists. 

What are the rewards for this? Let us dismiss 
the salary picture first by stating that the scales 
are comparable with, and in some cases identical to, 
the scales of other scientific workers. The informa- 
tion officer is a scientist, and more—but there is 
this to remember: In counselling students, there is 
often a tendency to oversell a job, by inflation tech- 
niques as to its importance, or by other methods. 
The rewards of the information officer’s work render 
such actions not only undesirable, but unnecessary. 
Look at the “Situations Open” pages in Chemical & 
Engineering News or Special Libraries—or any other 
pertinent professional journal. The librarian is in de- 
mand; his talents are wanted; and his is the most 
satisfying of rewards—a high level of professional 
development in a narrow area, resulting in a high 
degree of specialization and a sense of essentialness 


in the job. © 


LIPPINCOTT 
Science Workbooks 


GENERAL SCIENCE ACTIVITIES 
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Science Tackles the Universe 


Although most of the scientific enterprises of today 
are executed by large groups of scientists, the basic 
idea behind many of them originated with an individual 
with enough foresight and knowledge to appraise the 
chances of success and evaluate the possible benefits. 
Dr. Lloyd V. Berkner, an American geophysicist and 
President of the International Council of Scientific 
Unions, is the spiritual father of the International Geo- 
physical Year. 

In 1950, in conversation with some of his colleagues, 
Dr. Berkner declared that the progress in scientific in- 
vestigation which had been made during the past 
twenty-five years warranted an international program 
of scientific studies. That remark started a series of 
deliberations and intensive planning sessions which cul- 
minated in the opening of the International Geophysi- 
cal Year on July 1, 1957. 


Dr. Berkner hopes that the success of this enterprise 
might lead to similar projects in other areas of en- 
deavor. Speaking before the Fifth National Conference 
of the United States National Commission for UNESCO 
in 1955 he stated, “. . . the International Geophysical 
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Year enables the scientists of every nation to organize 
their energies towards significant scientific goals. It 
is a model that might be applied to other important 
problems.” 


UNESCO has published a 72 page illistrated booklet 
entitled, “The International Geophysical Year” which 
tells the story of the various projects to be conducted 
as national contributions to IGY*. Director-General 
Luther H. Evans, in a brief preface to this publication 
reflects Dr. Berkner’s hope that IGY might inspire 
other cooperative efforts: 

“Scientists of more than fifty nations and with widely 
different training and skills are joining together for a 
united undertaking. Never before, except for war, have 
so many of them been mobilized for a common cause. 


“The driving force in this case is for a better knowl- 
edge of our planet, the earth. Through the Interna- 
tional Geophysical Year, there will be exploration of 
the atmosphere and beyond. Balloons will be topped by 
rockets and high altitude projectors which, in turn, will 
be followed by satellites believed by many to be the 
prelude to space travel. 


“In addition to publishing this concise description of 
the International Geophysical Year*, and its programme 
and possible benefits, UNESCO also plans to bring the 
general public a knowledge of this research effort and 
its methods by means of a travelling exhibition. 

“UNESCO can be justly proud of its financial support 
to the International Council of Scientific Unions in the 
early stages of the International Geophysical Year and 
its continuing support of the Special Committee which 
has been planning the work. Individual national efforts 
will be responsible for the scientific observations, but 
the collaboration between nations which makes every- 
thing fit into its place is furnished by the Special Com- 
mittee. 

“Through the International Geophysical Year the 
various cooperating nations will greatly advance our 
knowledge of the earth on which we live and will give 
an inspiring example of international understanding 
and cooperation.” 

—UNESCO NEWSLETTER 
* (The International Geophysical Year is available trom the UNESCO 


Publications Center, 152 West 42nd Street, New York, N. Y. Columbia 
University Press also handles UNESCO publications.) 


* * * * * 


Man learns from two books: the universe, for the 
human study of the things created by God; and the 
Bible, for the study of God’s superior will and truth. 
One belongs to reason, the other to faith. Between 
them there is no clash.—Pope Pius XII. 


~ * * ~ * 


(Scientists) are ever inquiring “whence” things are, 
not “why”; referring them to nature, not to mind; and 
thus they tend to make a system a substitute for a 
God . . . —Cardinal Newman. 
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New Career Manual for 
Scientists and Engineers 


Scientific and engineering career opportunities in 
the optical industry are described in a new manual 
published by the Bausch & Lomb Optical Co., Ro- 
chester, N.Y. 

Titled Opportunities Unlimited, the profusely illus- 
trated 28-page book cites the key role played by opti- 
cal research and development programs. At Bausch & 
Lomb, it points out, such programs are at the very 
heart of the firm’s operations and represent a greater 
investment of company income than in most firms. 


Specific sections outline the opportunities which the 
firm offers to specialists in mathematics, physics, cer- 
amics, chemistry, and metallurgy and to mechanical, 
electronic, systems, ceramic, chemical and industrial 
engineers. 


The book is available to college seniors majoring 
in science, graduate students in science or engineering, 
science teachers, or anyone with a B.S. degree or 
higher. It may be obtained by writing Bausch & Lomb 
Optical Co., 635 St. Paul St., Rochester, N.Y. Ask for 
Booklet L-199. 


The problem for statesmen of this age is how to 
educate the masses, and literature and science cannot 
give the solution.—Cardinal Newman. 


CAROLINA 


© A complete culture collection of Bacteria, 
Fungi, Algae, Protozoa and Invertebrates. 

® Quality Zoological and Botanical Preserved 
Materials. 

® Microscope Slides, Color Transparencies and 
Plast-O-Mounts guaranteed to give satisfac- 
tion. 

® Carefully selected Dissecting Instruments 
and Supplies. 

® Microscopes and Accessories to meet the need 
of biological laboratories. 

General Laboratory Apparatus including 
glassware, ovens, balances and other appa- 
ratus. 

® Chemicals—Inorganic and Organic. Stains, 
and solutions. 

DEPENDABLE SERVICE 
A guarantee of complete satisfaction. 
Quality materials at reasonable prices. 
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READY SEPTEMBER 15th— 


WARD’S BIG NEW 
NATURAL SCIENCE CATALOG 


LIFE SCIENCES and EARTH SCIENCES both covered in 
ONE COMPREHENSIVE CATALOG 


Up-to-the-minute modern teaching aids and supplies for both the biological 
and geological sciences. No matter how your natural science courses are or- 
ganized or what materials you use, you will find something for your needs 
in Ward's new catalog—No. 578— the biggest and most comprehensive cata- 
log ever issued by this Establishment in its 95 years of supplying teaching ma- 
terials. Write on your school letterhead for your copy of Catalog No. 578— 
sent free to teachers. 


WARD'S NATURAL SCIENCE ESTABLISHMENT, INC. 


DEPT. SC P. O. Box 24, Beechwood Station Rochester 9, New York 
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New Books 


Biology 


© By ELSBETH KROEBER, WALTER H. WOLFF 
and RICHARD L. WEAVER. D. C. Heath 
and Company, Boston. 1957. $4.68. 


Biology is a new and different text designed for 
teaching biology at the high school level. Its aims 
are to encourage the student’s interest in his own body 
and his immediate environment; to stimulate his 
imagination in respect to the world around him, past 
and future; and to develop scientific attitudes and 
habits by incorporating the scientific method into the 
text and exercises. 

The amount of material covered is more than ade- 
quate, current and functional. The data has been ex- 
pressed simply, with special attention to excluding 
difficult non-science words. The essential technical terms 
are clearly defined. The style is interesting, informa- 
tive and stimulating. 

The illustrations are an integral part of the text 
and are numerous and excellent. In addition to many 
colored plates, almost every page has an illustration 
that uses color to emphasize the center of interest. 

The introduction is well conceived and well executed. 
It defines biology and science, interprets the role of 
the biologist, and answers the question, “Why study 
biology?” 


Photo by Vic Kelle, 
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The book is organized into ten comprehensive units, 
which are divided into chapters. At the end of each 
chapter are a review; a list of technical terms intro- 
duced in the chapter; a testing exercise which necessi- 
tates the expression of concepts rather than fostering 
memorization of terms; “Do It Yourself’ experiments 
which are within the range of the physical facilities 
of the school; and suggestions for “Adventures in 
Reading.” 


A section on field trips and an appendix are also 
included. The section on field trips emphasizes the 
importance of outdoor biology. It is divided into nine 
trips including one to a vacant city lot. Each trip is 
outlined in detail including materials needed, things 
to look for and objectives. The appendix contains an 
anatomy of representative animals of several phyla. 
It is designed to be of use to students preparing for 
college entrance examinations. 


In addition to the aids already indicated, a glossary 
with a pronunciation key, a table of contents and a 
general index facilitate the use of the textbook. 

It is my opinion that Biology: 

(1) Fulfills the aims and objectives as stated 
by the authors and conforms to the purposes 
of science instruction in education in terms 
of subject matter content and in the broader 
implications of living. 

(2) Represents a valuable instructional aid in 
content, organization, illustrations, and exer- 
cises and experiments on the pupil level. 

(3) Presents material related to pupil needs in 
terms of maturity levels and interests. 

(4) Assists the pupil to formulate basic scien- 
tific and biological concepts and to develop 
a background and an understanding of scien- 
tific data through the practical application 
of the scientific method of learning and prob- 
lem solving. 

Doris L. Heil 
Pittsburgh Publie Schools 


Experimental Psychology 
and other Essays 


© By I. P. Paviov. Philosophical Library, 
New York. 1957. Pp. 653. $7.50 


This collection of basic writings of Pavlov covers 
a span of more than fifty years of the long, productive, 
and at times stormy career of the famous Russian 
physiologist. From a presentation of some original 
data on the accommodating mechanism of the blood 
vessels, the reader is led through Pavlov’s work on 
digestion, higher nervous activity, brain physiology, 
detailed treatment of the conditioned reflex, localiza- 
tion, sleep and hypnosis, and finally to excursions into 
problems of psychiatry and psychology. There is an ex- 
tensive overview and critique of the significance of 
Pavlov’s work by Koshtoyants to open the book, fol- 
lowed by a brief (4-page) autobiography. The final 
selection of fragments from the “Wednesday” gather- 
ings offers a special treat and challenge to psychol- 
ogists. 

While much of the material in the first two-thirds 
of the book is almost pure physiology (with periodic 
backhand slaps at psychology), those interested in 
brain physiology and the details of Pavlov’s original 
conditioning experiments will feel at home here. For 
most psychologists, the final third of the book will be 
both informative and agitating. 

Pavlov’s style is quite readable (despite some repe- 
tition), but extremely positive and dogmatic in tone. 
One is astounded at his scope of knowledge, and his 
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FREE TRIAL 
IN-YOUR-LAB 
STEREOMICROSCOPES| 


BAUSCH & LOMB 


Specimen analysis... gross pathology ... organ remov- 
al for microtome section preparation—throughout 
your busy day you'll appreciate the time-saving advan- 
tages of Bausch & Lomb Stereomicroscopes. 

Interpretation is faster because images are right side 
up and unreversed—in sharp, 3-dimensional detail. You 
spend less time positioning because you see clearly more 
of the specimen than with any other stereomicroscope. 
Extra-large working area makes manipulation quicker 
and easier. Focus is smooth and easy. Prisms are locked 
against shock, sealed against dust—for life! Available 
in magnifications from 6.6X to 150X. 


SEE FOR YOURSELF! Use a B&L Stereomicroscope 
in your own lab for 15 days—absolutely free, no obli- 
gation. All we ask is the opportunity to let our Stereo- 
microscopes prove themselves to you. Just call 
your regular BAL dealer, or mail the 


coupon today. 


BAUSCH & LOMB OPTICAL CO, 


69621 St. Paul Street, Rochester 2, New York 


a Yes, I'd like to borrow a B&L Stereomicroscope for 
a 15-day trial without cost or obligation. 


CT Send me B&L 3-D Micro-Vision ‘Book, containing 
valuable data, showing actual stereo views. 


Zone... State.......... | America’s only complete optical source... . rom gises to finished product. 
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Phase Films 


THE PHASE FILMS are mature single- 
purpose films presenting the most 
significant micro-biological phenom- 
ena disclosed in living organisms by 
the Nobel winning Phase-Contrast 
method. 


Photography of living organisms 
NOT ANIMATION. 


WRITE for Titles, Descriptive Folders 
or Previews. 


ARTHUR T. BRICE 


PHASE FILMS ROSS, CALIFORNIA 


TRIARCH PRODUCTS 


Fine Microscope Slides for 
Discriminating Biologists 


More than 1,000,000 Triarch Slides 
have been sold to over 1,200 Colleges 
and Universities throughout the 
world. Ask them for an appraisal! 


For current Catalog No. 10-A, 


write to: 


GEO. H. CONANT 
RIPON, WISCONSIN 
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close acquaintance with the events of his day in both 
psychology and psychiatry. 

There are many provocative academic skirmishes, 
with Pavlov invariably “proving” his point by falling 
back on the data of his conditioning experiments. He 
takes issue with Psychology in general for its sub- 
jectivism and failure to justify its existence as a sci- 
ence (“experts at playing with words”), with Lashley 
for his opposition to the theory of reflexes, and with 
Kretschmer for his mistaken or inadequate classifica- 
tion of types. Gestalt psychology is assailed for its 
revolt against the analysis of human behavior and 
experience; Sherrington, Pierre Janet, Yerkes, and 
Koffka in turn are dealt with in no uncertain terms. 
Such notables as Koehler and Kurt Lewin are treated 
in a particularly rough manner. 


The themes of the “omnipotence of CR technique” 
for the final answers to both physiological and psycho- 
logical problems, Pavlov’s materialistic monism, his 
insistence on strict experimental method, and his dis- 
dain for psychology run throughout the book. But one 
may weary of having far-reaching human questions so 
easily solved by recourse to data from the ever-present 
dogs of Pavlov’s laboratories. His physiological ex- 
planations of schizophrenia, hysteria, and other mental 
disorders leave little or no room for a dynamic view- 
point of human problems. 


This book belongs in the libraries of physiologists, 
psychologists, and philosophers as a valuable source 
of material, historical, critical, and controversial, on 
some very important problems of human behavior. 


William J. Schanberger 
Psychology Department 
Duquesne University 


Teaching Science in the 
Secondary School 


e By R. WiLL BuRNETT. New York. Rine- 
hart and Co., Inc. 1957. Pp. 302. $5.25. 


This text designed for methods courses in teacher- 
education institutions presents the general principles 
and their classroom applications of high-school science 
teaching. The author found it convenient to organize 
his material into five large divisions or sections. 


The discussion in section one takes up some con- 
temporary problems of science teaching resulting from 
social change and various advances in psychology and 
education. This is followed by a critical review of 
traditional types of teaching characterized by authori- 
tative and mechanical textbook teaching. We are 
warned that such teaching takes the subject matter 
out of its functional setting and that this stifles the 
desire for learning. Newer programs and methods are 
advocated which emphasize the development of habits 
of scientific thinking and scientific attitudes which are 
developed by students through self-direction and criti- 
cal thought. These alternatives are a great deal more 
significant than the subject matter content itself. 


Section two deals with the foundations of modern 
science teaching by reaching back into the history of 
science teaching in American schools. This is followed 
by an examination of certain psychological principles 
applicable to modern science teaching, such as_ the 
nature of motivation, transfer of training as it affects 
scientific knowledge, and learning as experience. 


This brings us to the third major division of the 
book which argues that the science program be prop- 
erly organized and taught. Not all science teaching 
brings out the need for scientific thinking and atti- 
tudes but there is a type of training that will do it 
more surely. The technique of various approaches such 
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as the lecture, demonstration, discussion groups, stu- 
dent reports, research, the use of audio-visual aids, 
and testing and evaluation are described and com- 
pared. 

Section four, written by other hands—largely ex- 
perienced teachers, illustrates how these teachers ap- 
proach their classroom work and how they apply prin- 
ciples developed earlier in the book to such problems 
as combating prejudice through science teaching, build- 
ing an experimental unit in mental hygiene, meeting 
the needs of gifted students, and an example of the 
structure and teaching of a core unit on atomic 
energy. These naratives aid not only in understanding 
principles but also how to utilize them. 


The fifth and last part, a single chapter, covers 
broadly the professionalization of secondary science 
teaching by setting forth some research on such topics 
as the training and status of science teachers, critical 
shortages, and agencies of in-service training such as 
professional organizations 


One last comment. This is an up-to-date manual on 
principles, procedures and practices whose author seeks 
to salvage what still remains effective in the tradi- 
tional methodology but whose chief concern is the ex- 
tension of procedures to newer techniques which accent 
the functional, the operational, and the instrumental. 


However, after a textbook completes its report, it 
still remains for the teacher to conceive of learning 
as a living creative process, and to use and integrate 
approaches from the various theoretical orientations 
that involve discovery, insight, and problem solving 
through such means as investigation and the search 
for relationships, significance and solutions. Our 
author succeeds in guiding this process. 


The book is illustrated and the selected references 
suggest the important writings in the field. 
Francis Kleyle, Ph.D. 
School of Education 
Duquesne University 


The Milky Way 


e By Bart J. Bok and Priscit_a F. Box. 
Third Edition. Cambridge, Massachusetts: 
Harvard University Press. 1957. Pp. 269. 
$5.50. 


The authors of this book are well known for their 
researches on the Milky Way. While the title page 
describes the volume as a third edition, except for 
the title, it is really a new book. 


The tone of the book is best described by its open- 
ing sentence: “In this book we invite you to join us 
on a brief tour along the road to the heavens of 
the Greeks.” The reader has, throughout the book, 
the feeling that the authors are his persona] friends. 
The known facts and the methods used in the study 
of the Milky Way are thoroughly covered. In addi- 
tion the motion of the galaxy and its parts, its struc- 
ture, changes and future are discussed in terms of 
the most recent theories of astronomy. 


The physical appearance of the book is excellent. 
The typography and illustrations are excellent. The 
photographs are exceptionally clear and well inte- 
grated with the text. The Milky Way is not only an 
interesting book to read, but also pleasant to the eye. 


J. P. M. 


Now ready - 


the new 


Turtox Biology Catalog No. 59 


The new Turtox Biology Catalog No. 59 was published on August 20th 
and is now ready for mailing. 


If you have not already received your free copy of this 832-page book 
of dependable biological supplies, please ask for it now. When writing, 
please mention your teaching position and your complete school address. 


GENERAL BIOLOGICAL SUPPLY HOUSE 


(INCORPORATED) 
8200 SOUTH HOYNE AVENUE 
CHICAGO 20, ILLINOIS 


THE SIGN OF THE TURTOX PLEDGES ABSOLUTE SATISFACTION 
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Teachers Return to School 


When the fall school term opens this year, some 800 
high school teachers of science and mathematics will 
themselves be returning to school for a concentrated 
year of study. Under the sponsorship of the National 
Science Foundation, 16 universities geographically dis- 
tributed throughout the country will be offering spe- 
cially designed courses to bring selected high school 
teachers up to date in the various fields of science and 
in mathematics. The program, costing approximately 
$4%4 million, has been developed by the Foundation in 
response to the express desire of Congress that the 
Foundation make a broad frontal attack in meeting the 
need for improved teaching of science and mathematics 
at the high school level. 

Universities participating in the program are as 
follows: Chicago, Colorado, Harvard, Illinois, Michi- 
gan, North Carolina, Ohio State, Oklahoma State, Ore- 
gon State, Pennsylvania State, Stanford, Texas, Utah, 
Virginia, Washington University at St. Louis, and 
Wisconsin. 

Within a very general framework prescribed by the 
Foundation, each university has planned and developed 
the type of institute best suited to its own staff and 
facilities. In addition to the special year of intensive 
training, the courses in most instances also carry full 
academic credit. 

High school teachers selected to participate in the 
institutes will receive stipends of $3,000, plus an allow- 
ance of $300 for each dependent, up to a maximum of 
four. Additional allowances include travel, up to a 
maximum of $80 for each of two trips from the teacher’s 
home to the institute, and funds for tuition and books. 
Financial assistance of this type represents the only 
means by which the majority of high school teachers 
can take time off for their own improvement. 

Most of the participating universities are offering 
courses for the teachers in biology, chemistry, mathe- 
matics, and physics, plus some supplementary work in 
education. Some of the schools are also including 
courses in the history of science. 

Many teachers will be introduced for the first time to 
modern, large-scale research facilities including the 
cyclotron. van de Graaff generator, radiotelescope, mass 
spectograph, high-speed computer, electron microscope, 
cryogenic laboratories, and so on. 

The growing demands for scientists and engineers 
have served, in recent years, to focus public attention 
on the critical need for effective preparatory work in 
the Nation’s secondary schools. Studies of the situa- 
tion have revealed that many high school teachers are 
being called upon to teach the sciences and mathematics 
without having been adequately trained in these fields 
themselves; in some instances teachers are called upon 
to teach subjects in which they have had no previous 
training. Heavy teaching schedules and endless de- 
mands upon their time for extracurricular activities 
have left teachers little time to improve their own 
knowledge of science. 
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The academic-year institutes sponsored by the Foun- 
dation are in addition to its larger program of summer 
institutes. During the summer of 1957, some 5,000 
high school teachers attended 91 summer institutes at 
colleges and universities throughout the United States, 
averaging between six and eight weeks. These insti- 
tutes, also, were designed to bring to secondary-school 
teachers some of the recent developments in science and 
mathematics. 

The Foundation is also sponsoring, for the first time 
this fall, a series of 21 inservice institutes, to be con- 
ducted by a number of colleges and universities, after 
hours, for teachers in the vicinity. @ 


Faculty Researeh Activities 


A survey of faculty engaged in scientific research 
activities in United States academic institutions, re- 
leased recently by the National Science Foundation, in- 
dicates that in 1953-54, 70,000 scientists and engineers 
were employed by colleges and universities, about half 
of whom were performing research on a full- or part- 
time basis. In a large sense, this group represents a 
reservoir of the nation’s basic science research potential 
since the survey covered 1,120 institutions capable of 
performing research in the natural and social sciences. 
Other academic institutions in the country are primarily 
teachers’ colleges or oriented toward education in the 
liberal arts. 

The estimates derive from the Foundation’s survey 
of scientific manpower at colleges and universities for 
the academic year 1953-54, and are based on data re- 
turned by 987 responding institutions. These institu- 
tions reported 62,000 faculty members in the natural 
and social sciences, and an estimate of 8,000 was made 
for non-response. Of the respondents, 180 were large 
institutions, i.e., primarily those having graduate 
schools in the scientific professions. These accounted 
for 46,500 of the total scientific faculty, and for 95 
percent of the total research time reported. 

The reported faculty members included both full- and 
part-time scientists and engineers engaged in any or 
all of the normal duties of a faculty member—teaching, 
research, and community service. Translating part time 
and full time into full-time equivalents, about 30% of 
the total time was devoted to research activities. 

The Foundation’s report presents number of faculty 
in these institutions and the percent engaged in research 
in six different types of organizations within the uni- 
versities: arts and sciences, engineering, health, pro- 
fessional, agriculture, research organizations, and other 
professional schools. About 75 percent of the total 
faculty employed were in the arts and sciences, engi- 
neering, and medical schools. 

The report, “Faculty Scientific Research Activities 
at Colleges and Universities, 1953-54,” is Number 6 in 
the Foundation’s series entitled Reviews of Data on 
Research and Development. Copies may be obtained by 
writing to the National Science Foundation, Washing- 
ton 25, D.C. @ 
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You Can Depend on the GENATRON 


@ THE MODERN ELECTROSTATIC GENERATOR 


THE CAMBOSCO GENATRON serves not only for classical experiments in static 
electricity, but also for new and dramatic demonsirations that are not performable by 
any other means. It exemplifies a modern method of building up the tremendously high 
voltages required for atomic fission, for nuclear research, and for radiation therapy. 


Entirely self-exciting, the GENATRON cracks into action at the snap of the switch 
—whose only function is that of starting the motor drive. No auxiliary charging method 
is employed. Hence, despite an output measured in hundreds of thousands of volts, no 
hazard is involved, for the operator or for the observers. 


An Output of 250,000 Volls — or More ! 


THE CAMBOSCO GENATRON is designed to deliver, in normal operation, a 
discharge of the order of 250,000 volts. That figure, a conservative rating. is based 
on many trials conducted under average conditions. With ideal conditions, a potential 
difference of 400,000 volts has been achieved. 


Modern Design— Sturdy con- 


struction and 
ever-dependable performance distinguish 
the GENATRON from all electrostatic 
levices hitherto available for demonstra- 
tion work in Physics. This powerful, high- 
potential source, reflecting the benefits of 
extensive experience in electrostatic engi- 
neering, has absolutely nothing but pur- 
pose in common with the old fashioned to afford a such 
ati "es so 5 s 4 
A built-in feck, at the conter of thet 
zontal area, accepts a standard banana plug. 


Connections may thus be made to accessories 
located at a distance from the GENATRON. 


Unique Features of the 
CamboscO Genatron 


DISCHARGE Charges accumulate on, and dis- 
TERMINAL charge takes place from, the 
outer service of a polished metal “‘sphere’’—or, 
more accurately, an oblate spheroid. 

The upper hemisphere is flattened at the pole 


NO FRAGILE PARTS —Durability was a 
prime consideration in the design of the 
GENATRON which, with the exception 
of insulating members, is constructed en- 
tirely of metal. 

The only part subject to deterioration 
is the charge-carrying belt, which is readily 


CHARGE. To the terminal, charges are con- 

veyed by an end'ess band of pure, 
CARRYING live latex a CamboscO develop- 
B E L T ment which has none of the short- 
comings inherent in a belt with an overlap joint. 


replaceable. 


NO TRANSFER BODIES —In all conven- 
tional influence machines, whether of 
Holtz or Wimshurst type, electrical charges 
are collected and conveyed (from rotating 
plates to electrodes) by a system of “trans- 
fer bodies.”” Such bodies have always taken 
the form of metal brushes, rods, button 
disks or segments—each of which, inevit- 
ably, permits leakage of the very charge 
it is intended to carry, and thereby sharp- 
ly limits the maximum output voltage. 


It is a distinguishing difference of the 
GENATRON that electrical charges, con- 
veved by a non-metallic material, are es- 
tablished directly upon the discharge ter- 
minal. The attainable voltage according- 
lv depends only upon the geometry of 
that terminal and the dielectric strength 
of the medium by which it is surrounded. 


DISCHARGE High voltage demonstrations 
B A UL LU often require a “spark gap” 
whose width can be varied without immobiliz- 
ing either of the operator’s hands. 

That problem is ingeniously solved in the 
GENATRON, by mounting the discharge ball 
on a flexible shaft, which maintains any shape 
into which it is bent. Thus the discharge ball 
may be positioned at any desired distance 
(over a sixteen-inch range) from the discharge 
terminal. 


BASE...AND Stability is assured by the mas- 
sive, cast metal base—where deep 

DRIVING sockets are provided for the flex- 
MECHANISM ible shaft which carries the dis- 
charge ball, and for the lucite cylinder which 
supports, and insulates, the discharge terminal. 
The flat, top surface of the base, (electrically 
speaking), represents the ground plane. Actual 
connection to ground is made through a con- 
veniently located Jack-in-Head Binding Post. 
The base of the Genatron encloses, and elec- 
trically shields, the entire driving mechanism. 


PRINCIPAL The overall height of the 
DIMENSIONS GENATRON is 31 in. Diam- 
eters of Discharge Ball and Terminal are, 
respectively, 3 in. and 10 in. The base 
measures 54% x 7 x 14 in. 


CAMBOSCO SCIENTIFIC COMPANY 
3739 ANTWERP ST. e BRIGHTON STATION 
BOSTON, MASS... U.S. A. 


GENATRON, With Motor Drive 
Operates on 110-volt A.C. or 110-volt D.C. 
Includes: Discharge Terminal, Lucite In- 

sulating Cylinder, Latex Charge-Carrying 

Belt, Discharge Ball with Flexible Shaft, 

Accessory and Ground Jacks, Cast Metal 

Base with built-in Motor Drive, Connecting 

Cord, Plug, Switch, and Operating Instruc- 


tions. 
No. 61-705 - - - - $98.75 


(2) 


GENATRON, With Speed Control 
Includes (in addition to equipment item- 
ized above under No. 61-705) a_ built-in 
Rheostat, to facilitate demonstrations re- 
quiring less than the maximum output. 


No. 61-708 - - - - $109.00 


No. 61-710 Endless Belt. Of pure latex. For 
replacement in No. 61-705 or No. 61-708_$3.00 
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